3/6/89
CONTRACT FOR ENGINEERING
~ CONSTRUCTION & INSTALLATION WORK
CEDAR CHEMICAL ggRPORATION PLANT
Location: West Helena, Arkansas
This Contract made and entered into as of the. {C’t£ day of March, 1989,
by and between DELTA PROCESS MANAGEMENT, INCORPORATED ("Contractor"), a
Tennessee Corporation organized and existing under the laws of the State of
Tennessee, with a principal place of business at 1985 Nonconnah Boulevard,
Memphis, Tennessee 38132, and CEDAR  CHEMICAL CORPORATION ("Owner"), a
Delaware Corporation with offices at Suite 2414, Clark Tower, 5100 Poplar
Avenue, Memphis, Tennessee 38137.
The Contractor and Owner agree as follows:
ARTICLE I - ENGINEERING-CONSTRUCTION UNDERTAKING
1.1 CONTRACTOR’'S COMMITMENT
The Contractor shall perform all engineering,-desigﬁ, procurement, and
construction necessary to carry out and complete the "Work" as defined
in Article 1.4, and construct and complete the "Project" as defined in
Article 1.2 in strict accordance with the "Conﬁract Documents" listed
in Article 1.3.
1.2 THE_PROJECT
The Project consists of the turnkey design and cons;ruction necessary
.to modify the Cedar Plant manufacturing facilities at West Helena,

Arkansas in accordance with the Contract Documents to enable Cedar to

produce products for W.R. Grace & Company ("Grace") in accordance with

provisions of an Agreement between Cedar and Grace dated /4&&(‘” /?, /9;7

(the "Grace Contract”), said modifications to meet all

specifications contained in the plans and drawings specified in the
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Page Two
CONSTRUCTION CONTRACT

ARTICLE I (Continued)

1.3 CONTRACT DOCUMENfS

The Contract Documents consist of the following items, all of which

are incorporated in this Contract by reference:
This Contract;
6wners General Conditions set out in Schedule 1 to this Agreement;
Change Order form attached as Schedule 2 to this agreement;
The Grace Contract attached hereto as Exhibit A;
Delta Process Management, Inc. Drawings dated January 30, 1989
attached hereto as Exhibit B;
All Addenda to Drawings and Specificdtions as shall hereafter be
approved in writing by Cedar and Grace and designated Supplemental
Contract Documents (including all eﬁgineering plans and drawings,
and also including final as-built plans to be delivered by
Contractor to Cedar upon completion of the Work);
Grace's Process Flow Diagrams attached hereto, are incorporated by
reference in, Exhibit B to this Agreement;
The Construction Schedule, attached hereto as Exhibit C;
The Equipment Lists, attached héreﬁo as Exhibit D.1l, List of New
Equipment -to be provided by Contractor, Exhibit D.2, List of
Existing Equipment at West Helena, to be relocated by Contractor,
and Exhibit D.3, List of Existing Equipment at Vicksburg, to be
relocated to West Helena by Contractor;
Inspection Procedures, attached hereto as Exhibit E;
Schedule of Anticipated Payments by Contractor, attached hereto as

Exhibit F;
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CONSTRUCTION CONTRACT

ARTICLE I (Continued)

Prime Contractors Scope of Work, attached hereto as Exhibit G.

1.4 THE_WORK

1.5

1.6

The Contractor shall furnish all professional design services, labor,
supervision, materials, equipment, tools, services, and all other
items necessary or proper for completion of the Project, in accordance
with the Contract Documents, all of which is called the "Work", as
defined in Exhibit G.

COMMENCEﬁENT AND COMPLETION DATES S : zyv//}Jaé/
The Contractor shall commence the Work not later than Marchlja, 1989; -
pursue the Work with all due diligence in accordance with the

Construction Schedule attached. hereto; and complete the Project in
order to enable Cedar to initiate a Plant Start-Up (as h2§¢£prm is

defined in the Grace Contract) not later than December 5%'1989. In
the event Owner shall become liable to Grace for "delay fees" pursuant
to the Grace Contract as a result of Contractor's failure to complete

the Prbject within the time specified herein, Contractor shall pay to

Owner such delay fees upon demand. In the event the Contractor shall

complete the Project as defined in this Section on or before November

10, 1989, the Contractor shall be paid an "Incentive Fee" of
$25,000.00.

TIME AND DELAYS

Time is of the essence for all commencement and completion dates set

forth above. If the Contractor'’'s Work is delayed by the act, neglect,

delay or default of the Owner, or of any other contractor employed by

the Owner, or for other reasons beyond the reasonable control of the
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CONSTRUCTION CONTRACT

ARTICLE I (Continued)

2.1

Contractor, or by additions, deletions, or alterations in the Work
ordered in writing by the Owner, the Contractor shall initiate a
recovery plan and shall use its best efforts to minimize its effect on
the completion date. The Contractor recognizes that a deléy in any
one phase of the Project does not necessarily result in any delay or a
delay of equal duration in completion of the entire Project. If, as a
result of events or circumstances beyond the reasonable control of
Contractor (other than strikes or labor disputes) and not as a result
of the Contractor’'s default in its undertakings hereunder, it is not
possible for the Contractor to achieve the above completion date
without incurring additional costs which the Owner is no%//}llln
Shell reasemably Consent to %
assume, the Owner =nd-. Contractar shadd agree -on such
completion date or dates as may be necessary, but for no greater
period than the period of the unavoidable delay. To be granted any
such extension of time, the Contractor must give notice in writing to
Owner within seven (7)‘ca1eﬁdar days from when the event causing the
unavoidable delay occurs.
ARTICLE IT - CONTRACT PRICE

LUMP SUM

.The Owner agrees to pay and the Contractor agrees to accept as full

payment for performance of the Work and completion of the Project the
lump sum amount of Two Million Nine Hundred Eighty-Nine Thousand Seven
Hundred Sixty Dollars 2,.989.760.00), less credits in the amount of

the agreed sums identified in Exhibits D.1 and D.3 attached hereto
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ARTICLE II (Continued)

2,2

3.1

with respect to items of equipment which Cedar will supply to the
Contractor, and subject to additions and deductions as herein
provided.

CEDAR-OWNED EQUIPMENT

It is agreed that the equipment to be provided by Cedar hereunder
identified in Exhibits D.2 and D.3 shall be inspected by the
Contractor in accordance with the procedures attached hereto as
Exhibit E, and the results shall be delivered to Cedar as promptly as
practicable following the effective date of this Agreement. Cedar
shall be responsible for cleaning out all used reactors, tanks, and
other vessels and dismantling such equipment as included in the
equipment list attached hereto. The Contractor shall be responsible
for removing all of the Cedar-Owned Equipment from its present
location, (with the exception of new equipment purchased and supplied
bf Delta as shown on Exhibit D.1); moving it to Cedar’s West Helena,

Arkansas Plant; refurbishing it; and re-installing it at the Project,

.the cost of all of which is included in the aforesaid contract price.

ARTICLE ITT - CHANGES

CHANGES IN THE WORK

The Owner may order additions, deletions, revisions or other changes
in the Work within the general scope of the Contract Documents, and if
such changes will materially affect the cost of ﬁhe Project or the
time required for completion of the Work, this Contract shall be

equitably adjusted. Any such changes shall be documented by use of
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CONSTRUCTION CONTRACT

ARTICLE TIT (Continued)

3.

2

the Change Order ("CO") form, attached as. Schedule 2, and the Owner

shall be under no obligation to either pay for costs or extend agreed-

"upon completion dates applicable to any changes in the Work in the

absence of an appropriate CO approved by the Owner.

COMPUTATIONS

The Contractor shall provide the Owner with a cost estimate supporting
any CO requiring adjustment of the Contractor Price, such estimate to
include quantities of labor, materials, rental equipment, etc., to be
added to or deleted from the Work, plus any other details required by
the Owner to reasonably ascertain the appropriateness of the proposed
adjustment in the ContractvPrice. Any increase or decrease in the.
Contract Price resulting. from a change shall be computed by the
following methods. |

Detailed cost estimate as follows:

a. For work performed by Contractor's own forces, prices shall be
based upon the sum of (i) direct productive costs (field labor
costs, including applicable employee benefits but exclusive of the

 premium portion of any overtime; direct materials and additional
equipment rentals if required by the change); (ii) Contractor’'s
field overhead (all field supervision above the level of working
foremen, timekeeping, clerical, and other unallocated field
costs), home office overhead and profiﬁ, computed at fifteen
percent (15%) of (i) direct productive costs; and (iii) the
premium portion of any overtime paid, including applicable

employee benefits.

-l
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CONSTRUCTION CONTRACT

ARTICLE III (Continued)

b.

For work performed by subcontractors, estimates'shall be computed
as the sum of (i) net price to Contractor of the subcontractor’s
work, this price to be fully detailed to. indicate estimated field
labor, direct materials, additional equipment rental éosts if
required by the change, field overhead and home office overhead
and profit for the subcontractor {such overhead and profit not to
be applied to the premium portion of any overtime); (ii)
Contractor'’s field overhead (all field supervision above the level
of working foremen, timekeeping, clerical, and other wunallocated
field césts), home office overhead and profit, computed at twenty-
five percent (25%) of (i) net price .to Contractor of the
subcontractor’s work, less the premium poréion of any overtime.
The Contract Price shall be adjusted to compensate the Contractor
for Professional Design Services necessitated by Owner requested
revisions to the Work.

These serviées may 'bg performed by the .Contractor’s forces or
independent consultants. Prices shall be based upon the sum of
direct proﬁuctive costs including employee benefits.

Any change orders in excess of $15,000.00 shall require three (3)

- competitive subcontractor bids.

3.3 AMENDMENT OF THE CONTRACT

The Owner shall prepare. and the parties shall execute Amendment(s) to

the Contract on the basis of approved Change Order forms. The

Contract Price shall be adjusted accordingly and the Work shall be
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ARTICLE III (Continued)

performed in accordance with the terms and conditions of this
Contract.

ARTICLE IV - PAYMENT

4.1 REQUISITION FOR PAYMENT

Contractor shall invoice Owner on or before the flrst Monday of each
!ndudn\s ony COJ
month for payment of materials furnished and work performedyduring the izci/,

preceding month or part thereof.

4.2 OWNER’'S OBLIGATION

Upon approval of the Requisition for Payment, the Owner shall pay

VIVETy - Two Awd owE hatF peReenT (92,8 0/) 87/
Contractor : ) of the amount requested within
Fuely |
ﬁ::ﬁ;e;n (H’) days.%"oVQl o dlquFPoVQ' 5‘.“““ he Mﬂde th d IQV&,‘J
J. Co»"’bdc'¥0v \V\-lk\n 5 437.; °.c Owner's l"cc3|P~L ol

4.3 FINAL PAYMENT R sit Fo- 4 shall bae
g ¢ Pol*%‘-‘s‘ur.ng"’ °d|§;}':f¢" b uomer .{P"Vé“l‘:; all ®
Fina .-V 1glengies I\'\ wril % g Se
Upon » completion of the Project, as Med” In K}tlcle 1 the
J
immedied e\y “/\V : F’nq\

Contractor shall posubmit to "the Owner (a) a Requisition foraPayment
clearly identified as the final requisition, covering the balance due
under this Contract; (b) an affidavit th’at ‘all payrolls, bills for
materials and equipment, and any other indebtedness connected with the
Work for which the Owner might in any way be responsible have been
paid or otherwise satisfied, or will be paid out of the balance due
under the Contract; (c¢) consent of surety, if any, to final payment;
(d) all warranty and guarantee documents required in connection with
the Work; and (e) waivers of lien in full. If any subcontractor
refuses to furnish a release or waiver required by the Owner, the

Contractor shall furnish a bond satisfactory to Owner to indemnify him

* lh ¢54 *loq Owncr 5‘.4” Pcy "o Coh'hrqc*oh ww“u;.. 15‘ dcy; 4‘\,_ 'Fe“qwt;s
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CONSTRUCTION CONTRACT

ARTICLE IV (Continued)

against any such lien. Within twenty (20) days of the completion of é?%Z//
the Project, and any Punch List Items, the Owner shall release the
retainage to Contractory and make final payment 4o Contracd °E"°

4.4 CONTRACTOR CERTIFICATION

The submission of a Requisition for Payment shall constitute a certi-

fication by the Contractor that all of the said costs have been paid

or shall be paid within thirty (30) days of the requisition date or

ten (10) days after payment by Owner, whichever is later.

ARTICLE V - TERMINATION
5.1 TERMINATION FOR CAUSE

A. Definition of Cause
Should the Contractor repeatedly fail to prosecute the Work with
reasonable promptness and diligence, or fail to make prompt
payment to subcontractors or.for material or labor, or repeatedly
fail or refuse to supply a sufficientvnumber of skilled workmen to
meet schedule or materials of the proper quality, or become
insolvent or be unable to péy its debts as they mature, or make a
general assignment for the benefit of creditors, or if a receiver
should be appointed for the whole or any substantial part of
Contractor’s property, or if Contractor should become in any way
the subject of a bankruptcy petition, or if Contractor defaults in
the performance of any other material proviéion of this Contract,
Owner may, in addition to all other rights and remedies provided

by law, terminate this Contract for "cause" by giving Contractor
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ARTICLE V (Continued)

at least seven (7) days prior written notice thereof. In fhe
event the Contractor shall correct the cause giving rise to the
notice within such seven (7) day period, the cause of termination
shall be deemed void and this Contract shall continue in effect.
B. Completion and Payment

Should this Contract be terminated for cause, the Owner may take
possession of the premises and all or any part of the materials
and equipment delivered or in transit to the job site, and
complete the Work by whatever method and means it may deem
expedient, In such an event, Contractor shall not be entitied to
any further payments until the Work is completed, at which time
Contractor shall prepare a statement of cost to date of
termination, plus all obligations incurred in the interest of the
Work but not yet due and all reasonable costs incurred at Owner'’s
request after termination. The net amount of such_statement shall
become due and payable when approved by the Owner after completion
of the remainder of the Work by the Owner or its agents. Notwith-
standing the foregoing,. in no event shall the total payments made
to the Contractor plus the cost and expense incurred by the Owner
in completing the work exceed the Contract Price, and should the
cost and expense incurred by Owner in completing the Work exceed -
the difference between the total payments made to~Contractor and
the Contract Price, Contractor shall pay such excess to Owner upon

demand.

Y I
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ARTICLE V (Continued)

5.2 TERMINATION
If the work is stopped for a period of 30 days under an order of any
court or by the action or inaction of any public authority having
jurisdiction, through no faulﬂjiiﬂ?ontractor or a subcontractor, or
their agents or employees,fbf.in any other persons furnishing any
materials or performing any work under a contract with Contractor, or
if the work should be stopped for a period of 30 days by Contractor
for the Owner’s failure to make the payments as called for in the
contract, or 1if Owner defaults in the performance of any other
material provision of this Contract, or if Contractor 1is prevented
from entering onto the real estate by the Owner thereof, then
Contractor may, on 7 days written notice to Owner or its
representative, terminate the contract and recover from Owner payment
for all materials furnished and work performed and for any proven loss

sustained upon any materials, equipment, tools, construction equipment
| qusl ks, 57 pf the pareid.

- Condract tiee
and machinery or other or .other items, including reasonaple” profltAan b

Peasewakle aMorneys fLees actuily teumaed 4. colleel Said  Sume
In the event of termination as aforesaid, Contractor shall

have the right to any materials which have not been incorporated into @
the construction. |
ARTICLE VI - MISCELLANEQUS PROVISIONS
6.1 CONTRACT ADMINISTRATION
Administration of this Contract will be handled for Owner by Mr.
William J. Eissler, Jr., Vice President and General Manager, with full

authority to approve, authorize and execute all modifications or

amendments thereto. " .

~ -
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ARTICLE VI (Continued)

6.2 SUCCESSORS AND ASSIGNS
This Contract and every covenant, condition and provision of the
Contract Documents shall work to the benéfit of and be binding upon
the Owner and the Contractor, and eacﬁ of their respective successors
and permitted assigns. The Coritractor shall not assign, transfer or
sublet his interest in or obligations hereunder without the express
written consent of the Owner.

IN WITNESS WHEREOF, the Owner and the Contractor have made and executed

this Contract as of the day and year first written above.

CEDAR CHEMICAL CORPORATION . DELTA PROCESS MANAGEMENT, INC.
(Owner) : (Contractor)

:é—//—é? BY: E F/ Date: 70 March, B9
Y(Jim E. Fowler)
/ President

.3 APRPLICABLE L Aw
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OWNER'’S GENERAL CONDITIONS
SCHEDULE 1 -

Y

1. Payment and Performance Bond - Grn—er—before—apriT T5, 1989, ~The
MaKE Ts besT £ FPor T To

Contractor shal%\arrange for and deliver to Cedar a Payment and Performance

Bond in the amount of the Contract Price stated herein, with good and
sufficient corporate surety, and in form and substance reasonably
acceptable to Cedar, assuring the Contractor’s due performance pursuant to
this Agreement and its prompt payment of all persons having just claims for
.1abor, materials, services, supplies, machinery, equipment rentals, and the
like furnished for use or consumed in connection with the Contractor’s
performance of Work in accordance with this Agreement; provided that Cedar
shall reimburse Contractor for the premium for such bonds, in—en—smeunt—of L

S .

2. Insurance - Throughout the term of this Agreement, the Contractor
shall maintain in full force and effect comprehensive general liability
insurance with limits of not less than $1,000,000.00 per occurrence, as
well as workers’ compensation insurance coverage required by law with
respect to all employees of the Contractor engaged in work on the Project.

3. Confidentiality - The Contractor. shall continue to be bound by and
comply with the terms of the Confidentiality Agreement entered into between
the Contractor and Cedar on March 8, 198#, the provisions of which pertain
to all confidential information supplied hereunder by Grace and Cedar,
including process information and process flow diagrams, and.specifically
including the process and instrumenéation diagrams identified in Article
1.3. ,

4, Warranties - The Contractor represents and warrants that all

material and equipment furnished by it and its subcontractors in connection
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OWNER’S GENERAL CONDITIONS

SCHEDULE 1

with the Project shall be free from defects in workmanship and shall meet
any applicable specifications contained in ;he Contract Documents. The
Contractor makes no warranty with respect to the condition of equipment to
be provided by Cedar (identified in Exhibit D to the Contract) except that
the Contractor shall have carried out #he inspection procedures identified
in Exhibit E with gespect to such equipment, and that the reports of such
inspections shall have been correctly‘réported to the Owner, all consistent
with reasonable care and industry standards. The Contractor also
represents and warrants that ail work performed by it in connection with
the Project, including installation of equipment (whether furnished by the
Contractor or by the Owner) shall be carried out in a workmanlike manner
consistent with good engineering practiceg. The Contractor shall be
responsible for replacing and re-installing, without cost to Cedar, any
material or equipment furnished by the Contractor, or any work carried out
by the Contractor in connection with the Project which shall prove to be
defective within one (1) year following completion of the Project. The
Contractor shall also assign to Cedar all manufacturers’ warranties with
respect to equipment furnished in connection with the Project.

5. Compliance With Law - The Contractor represents and agrees that it

is familiar with and will comply with all federal, state, and local laws,
rules and regulations which may be applicable to its completion of the
Project in accordance with the Contract Documents.

6. Subcontracts - It is recognized that certain pﬁases of the Project
shall be carried out by subcontractors engaged by the Contractor. ‘As soon

as practicable following the effective date of this Agreement, the

o
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OWNER’S GENERAL CONDITIONS

SCHEDULE 1

Contractor shall supply to Cedar the names of each subcontractor which it
pfoposes to employ or engage in connection with the Project. The
Contractor shall not employ any -subcontractor te whom Cedar -may have a
reasonable objection. Contracts between the Contractor and any such
subcontractor shall be in accordance with the terms of this Agreement and
shall include all provisions hereof,  including requirements for bonding,
insofar as applicabie.

7. Indemnification - The Contractor shall indemnify Cedar and hold it
harmless from and against all claims, damages, losses and expenses,
-including attorneys’ fees arising out of or resulting from the Contractor's
- performance hereunder, including work performed by any subcontractor of the
Contractor performing services or providing materials or equipmeﬁt
hereunder, except to the extent that such claims, damages, losses of
expenses shall arise out of the negligent or willful acts of Cedar or of
its agents or employees.

8. Assignmeﬁt[Binding Effect - Neither party shall assign its rights
or obligations under this Agreement without the prior written consent of
the other party. This Agreement shall be binding upon and inure to the
- benefit of the parties hereto and their respecfive successors and duly

authorized assigns.



CHANGE ORDER

SCHEDULE 2
"Attention:
Project No.:
Location:
Date:

Design Chénge No.:

The following described work will increase the design cost by the estlmated
arount of § . The breakdown by discipline and hours 1is as
follows: ‘

DISCIFLINE HOURS - o COST

Design
~ Structural
Mechanical
Electrical
Landscapes, Site
Specificztions
Other

TOTAL

1. DESCRIPTICN OF CHANGE

2. REASON FOz. CHANGE

a) Chang‘“ in design reQueéted by
b) Field conditions

3. ESTIMATED EFFECT ON' CONSTRUCTION COST (if any, details attached)
- increzse (decrease) -

4. ESTIMATED EFFWCT ON CONSTRUCTION SCHEDULE (if any, details attached)
' increszse (decrease) ' :

Please sign i~ the space provided below and return one (1) copy to the
undersigned iz order that we may proceed with work. Costs incurred in
maliing the cha—ges will be in accordance with Article III of the Agreement.

The cost of this cnange - (Engineer - Contractor)
Wikl _ Delta Process Management, Inc.
Will Not ' '

be borne by W.¥. Grace in
accordance wicx: Artwicle 3.2

Per ' {Date) | (Owner)
(for W.R. Gracs) Cedar Chemical Corporation
¢
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EXHIBIT B

#D-078FS-02, Revision B .
NITROPARAFFIN DERIVATIVES PROJECT TA PROCESS FLOWSHEET, PAGE 1

#D-078FS-03, Revision B
NITROPARAFFIN DERIVATIVES PROJECT TA PROCESS FLOWSHEET, PAGE 2
(PRELIMINARY) '

#D-078FS-04, Revision C
NITROPARAFFIN DERIVATIVES PROJECT 2NB PROCESS FLOWSHEET

#D-078FS-05, Revision B .
NITROPARAFFIN DERIVATIVES PROJECT 2AB PROCESS FLOWSHEET

#D-078FS-06, Revision C o
NITROPARAFFIN DERIVATIVES PROJECT NMP PROCESS FLOWSHEET .

#D-078FS-07, Revisioﬁ Cc )
NITROPARAFFIN DERIVATIVES PROJECT AMP PROCESS FLOWSHEET

-(9-



ek

R AR Ay T e ]

"o-Y78Fs-01f B

S

-APPRCVED

W,
v

[ X
280
10.37

109,
(]
4.8

229.7
19320 1

FOTHE

a9
8.3
0.0
0.9
. 803.6 R
L2 6 {40920.4 487840
. 4422.0
R U A

JQTTn L ~ l.‘_ ~ 4
Mrﬂxuommnnnmm m o
z 5 2
o qamegacyeln xm 'y
m'“lnowmnonmm m mm
<] ~
modaddad{oadeld I4ggn
WA lnomulnﬂom “ m.
olqjjdqaqeadeld |4g gz
aq qon o !
Wmi FELRREERE Rkl
~
Mmu“mnu““m CEE
KEELEREREERBRRFLES
m = 1 (EHS™ m 3 *
PEREEEEEMERRERREE
: ]
ojojofefddacfofofeofale (#ddg
B EREEEEE LT LT ELIE. He
B sIBE
S ENEREEEERREENK mmmm
- |
: efefojofof o) ojolofoje o] o 1mmm
GQHOOQQQDOOuOGM b «
60.’.Jl,l°LlOl°Oll nm o
: ol nlof 1 of of o] gle| —{of o ~ | o]
: § 1 5 J
Belslsi el {delslselle |4 19933
£ " ERY
of—|alolojefof o ¢| ¢| of o] 13 dn
. @mmm Qoommnoom m He

o190l of~jnjofoiofelejojo kb F-
uw_n o= g8is1°%lx "o
2 8% m- 2
o|o ojo|o|cloio]olo | of ot
o|glalolofo|x|o[ojo]a}s]e | nﬂnn
L ” "— ®

o[oafof
° ol °

g3 3

L}

OB,

[T.X]
840.0
3.

11904.0
“4
: 0. :
. 0. N
[1800,9 T2ze40'0 713000




Wi a

- FAmwi g,
TN,

TR E N

e eyt

S

&

B, e RS Y AN TRy
L i T W

L K]

TR PENT IO APLD B TRET SRR | Py

g.o.a;r.

olatolefobviis

EAL]

e -
37 2 i 8 fiRsas & 137819 1K) 2068 5
1.8 [N 5 4 k230 ) 3% 3 et o
I 473 [ 47 .4 e 1.8 2139
oW T W ¥
——
T 3.5
1.8
—y
o]
1%.% 3.3 * X! toaj #eS o) Tees ¥V
% x3.0 Aeary. 8 1T S {$9440.% 7400 8 41 2
il Ny X LASK. LA wey
L 5.0 0.5 53 K BTN
M_‘ 7¢5 0 7505 oo 67 T o e 8 j
s 468 | 15 8T [XTX 8.9 1 5%
——
)
)

NITROPARATVIN: DLRIVATIVES

T

CEDAR CHEMICAL C

TA PROCESS FLOWSHEET PAGE
300,000 LB, MONTH PROCUCTION AATE ot movwens W wwovs i vait) sroomes 4900




O ST

-k

ARSI TS D 103 %1 M TN Ere i
mﬁwegsn%ﬁwﬂ :

]
ud
>
<
a
.
Q.
L~

CONN

e

&,

T e TS 8T8 I6T 6
IR IR B RN

3351 ]

Y

3.2

(N W

2.9

(TS5

33
[

283 .4

2443 .3
2128

2040 2

LIRMIL TN

$89.1 L IYN0H . 1047007 LG4SR, 1

o
(2)4

e
(LN ]

LN

i i

TRY

o

I -
SEl |
- pise 1w
4 AL e
3 SR R R
4 o o i-lol tejin
o} w ol ow. wu~m
e JLW .ma Mu.
b4 4 7 -
Eh 2 B
0 LBRT 3
i m.uu iz (I8i8le
Yo dad IM
BB
> W - £




[

1

<1

hoslodd soanwapteq Buslsedosyy | .-

o

Y ”
ERY Rk &

sni/em
R

1 U78rs

CONN

RAC

APPROVED

W

-t

Ls's&)u
3.19 BATCHES /DAY

53
-
TR

]

iy

[l
R
N

T

— 2
2.
L

N

[}

3

QD
1)

Tt
18

T W

ML

I %]
2.9

2.3

e

L9

| N
bt

(

ol i i
o] iz 4333 nm FRCE
e i | g T
el el
i i | b
i il
i L@%
i AT
m_ Ik i

-1

(.1
RL7

I
:

3

2
)
199.8

73
X1
)
0
2
2

.. ]
.38

oo,
e
gre 7

X
198

[weis

A3
T
.

| aoss.g
\ywwe
TR
-3
3ie.
1p4
Rl _pe.0)

v

221

N

)
2
-l
1
108 R
i
22 ] Tyeoy n [ Tyvre )y
av

~A523.7
I

i

Ty
YA
™

T}

It

[

)

(3]

19

oo
N

%

A A AL IR AR IE AR IR LI LA I

e
et




RS

TS

VT ey

!
i
84 '
< 0
2 by % &
&3 i
§2
4 4
& ¥ 4

R

LA N Y
Ly R X —N
| wrrny

T APPROVED =
wh. - "CONN

AY

tBS/D
(3.08 BATCHES / 0AY)

© O

AKS]

191134

BRI TIWY

[ons s8.a) 1ev.el _pegsliesig sl sarpl Jewry
a3y

- CEDAR CHEMICAL.

e ® amnie 1




1033333

APPROVED

- CONN
. SAYEY

CHEM) CAL

CKOAR

500,000 LOAGITH* PRRXTIG
I TROPARAFF (8 CERTVATIVES PRONECY

W 8. GRAC
o




i

ﬁ@}%




b

L Y
G R
R ket T e

\

N

oMLY P RV-ie8 OM

2.07TPV .03

. : 5
ORUNE TO BE TRIPLE NINMED, 'WATH 7|
1N $01E9 TO F.200 FILTEN, . AND °

SO ININS RHEES 20188 TO L2te.

g1 P.7 OBy AP ISTERLOGKED T8 START
.o

A

Cedar Chemical Co.. .

%
v

Do

<

Process ond Instrument
RAW MATERALS STORME &




Ty Ceese
- ,_ "
"NOWLIV3Y NOILYSNIANGD __ 3
* 19708d SIUVARDG NLLIHYJONIN __ ;
L .
‘0D IDdIWe YD Joped ————W Mm
|
¢
¥
t
Maoatl
t
rbssnchii
.4
T |
i gk
“me".mu“_
f H
bt
§

]

ca

Y

[©)

mmm—”o. fcm
il

T

mmm—mmmm~_m
“m_mmn._m,m

!
§ it
; kb

;
X
.0

nm.mmn,.m._
}
] : s gt

sibinchi

umnw“u..mum




o e

I g PR A

W00 WPWASH P §532014

IRNGHVH ¥ VH0LS SYRILYA AvY
oBuDYOXF 0| JOYODDONIN

r

o3 weyy Joped

TRIPPER
o
[ d

m - 1
Noolssing
kb

:

” [

' mmuo"ooom—-

o um“wmn..mv_
}

LA
quoummmm-m
t

.M_mm“._m.m

1
ity
ikl

1)

T~105 8

EROALCOHOL STPPER
D TANK

. £
ummmmnmmn.o
Sibsnahii

)
¢ ]
-mm a u .

18 1ckooonls
[

um_mmu.nm% )
8

mv
mwmo“o.m 0.
ibncne
§
i

!

L]
¥ as
rmuonoVMOuO

ket

mm“ou oMMOMO
ibnchi
]

1 Lo

e

J{ RRETT
w_w_.wm-_




BERDRN A

G

.m-g.az % V0I5 STYRLYA AYY
DUddiNS 10402 00NN

r-

Rfop T e
.zz\uww- 00 A VYO WA
a3A0dddY

Saniine 8 H

©O0lla ]

T

04

WA FEXD TAMK
foad
-

£

* ]
S mm-ouoco»-m

PO | .___._..m.m

il

}
i
m«mouooa:.
umummu-mum

afd

m 85 mcm
$asoanss?

B
um...mum

r
mmuomnmmoum
um~mmm-mum




pgr5 |I.I-|I|.||l|||.|..|||/

wob0l] JUWRRSY PUD §8330.4 { o]
NOLOY3Y¥ NOLYNIDONOAH m :;_
19308d SIUVARD] NUIYHYOHLIN <Ha _
T AT 2sll ¥ tl,
‘00 TYDINIHD ¥VO3ID m».mm_—— st
; ;. Bal w
{3 3 !
!
g
M s
i € t
- N mmmnhgm“u
s 7 2
| mzmw.c:
& . . 8
58 | :
e coaer? .
[ m JE3okooccto
) 3
A ® ﬁ n:m?.mg
. VA .
b 1
e - b
S |
15 v :
.;mo.qoom“-
i
nmmmm—-zum
¥
A
% o :
: it
b nm‘nm -cm
. wf edheshi
" I
. ] . SR
@ |1
- g [
xun.@..@b.%. o
”mmw"oauwnm
]
. amuwmnwsmm

Ve

TN

B8 ..._3_

=




I
“SIRRI SEIIIS SXW0 2 ABeBue B 0

T-209

M et

CARSOM COL FEED PuMP

m _" 3

]
b

“"-nomunvno

"__mm.._m._
|

t m s g
Diokooorls

n_~_“...mum

1
¢ M
m K
[}
mmnoum
i
nmummm-n
H
4
d
LI
mmwouoaon-o

“mummn._mum

sie
M

'
i
§
X

m__omnmw
um_mmn.,wum

M

L1
wmo°uomu o
¢
n__NMu.,mu_

3

g

i1t
i

ok ocorso

um~umn-umum
w '
- g
.n— momtmmm...m
b
[ ]

¢

s

deashofSolo
nm—~m-.~.—




‘0D |IDOIWeUD

AN UGATS OF MRS NHOWONNY
"1T0¥d SIMLVARDD MANWYAOULIN

0p0D

=~

oo Jo

0-0

‘NNOD -

TR gy

‘00w uu
GAAOUd AV

OI.

>

————————

L}
it

P

P~211
¥ 30¢ 13

G-+ (H

| I

P-214

FOLVENT RECOVERY WASTE MASP

P-213
SOLVENT RECOVERY FEED PUMP

, B [
mwmomm.m e

umuwm“..mum

L4
onooostd

m-r.—mum

o A2
aat

f

l\

af mmn-._mmm

mmm [ ]

sokooon?l
um_m“u._mum
H m [+ :m
ot | o:ﬁ:
-mumum.n.um

mmn ueu
»muoxoooﬁ-u

a1l n._uuw

ul, .“.aa“
.uu_-....._




[Fioiog

WBUISY pid 8603044

SOEYTITNISAY) BN LGUVIX! NDBW)
1037°0ud SIAUYARID NLiSYIVAOUIN

O 1I0JteyD JOpe)

ral]

CENTRIFUGE
FEED TANK

P
CENTRIFUGE FEED MAsP

3 ¢

iy,

et o

|
.
mmmononOmun

MMummn..mum

H

g
s L3
nha b

oRocclet

ibiahe

]
; 1
m_mouwmm."n
“__um.._m.m

he b3
Mw oﬁoOOﬁM'

.MMnmﬂn._mum

1 LT
1ikoRocote?

b mn,.w_m
i
Foodsatyn

m*_mn..m.w

:,
mmmouoao“mm
oY

8
K
]
[

bt
1

mmuourmmonm
m--m-m

.m—_




N N T

7o

.Ii!‘.i'..
SEUERE SNl SR GENITIENS MR LV B

wobog Jewnney puo ss830ig . .

ONOVIOVS QN SN0 WOk YINIIND)
SLIT0Ud SIUYARDQ MAVHYJOUIN

‘e 1IDdISYD I0PeD

o
==
-
L
INONE
- -

a

——

')
qAONIdY

A

201

D-

. | . M -u,
. wwmo:mm—lo

L

!
M

Hmmo" oooM.-.o
Yo

m L
WWMo“mmm
fonn

§ um

i 1 0
i
nmuwmn-.

&

DRYER

I

N 00-at-4 WRaist St -wAsaTuA e W mand
s




e e L e ™
“NOUWVTILSIO 13N00¥d YV m

=
°

137084 SIUVARDQD NUIYHYAOULN

L]

-~

~EPIv SN TINO & AN B8 O A'g An
S B @ eRm W B8 ‘0D IDOjWIe YD JOPeD a

nAme  lxe

REO
T QEAYddY

m e
8 w L] 5N
um pr e 1]} 5
[

m___MI._m.m

T-215 8
PRODUCT CUT

P s

g “_,_w“... i
H it

]
5 Magsene
[

.-m_m.-..m:
f .

e

3

]

sm : ' mm»on.mmmmu
m—. .

=

L
R (%)
P-222

uzmm“;m:
Y
:
i
m . t -
b T
“mmmmu.—m:
!

5
e
Mm mmmoms&mw
R T

: §
It oo

umumMu.—mum

g

I |
mmmommmmmmm
um_mmu-um»m
i, _

1 te s

“m“mm.;mg

. 4
wmomsu.m
kinai

I
!

y
T-

)

5
3 §
: P-220

AA OISTLLATION WASTE PUAS

NN TIAN,
i}

RS

.

.m-.-m -m—

Sabinchi




wosboi) Juewnsy puo $823014

[

£
- s v e @ mewse | SHST0N HALYRUSYA ¥ NGBS g u_“.u_ il
e e = e | 1908 SALVADO MLNVAOUIN nmm __ 5|
TITTINIEENY o5 woiweus sopeo Ammmm__:mm o
e =T 3.
a3A0¥ddV nm “w
y . = 3
.\ a y
@.X._X. 18 BMorocctts
: @ _ h_rm _ummw_:mz
. ) _
-7 m
* % 1 mm L) -m s
2y m_me.,mmM:
. A g TR
\ “ ﬁWY.A&W.* m
, : o
. @oepe mw wmo”oamm
, - , o8 ﬁ ertbeaeint
W Load
| !
| i L
® WN B abssiin
- e— o | fbsnchhi
@mw(v | :
g
it PR { )
umw?.m:
}
iy
e
i
filosossote
“m“mmm»—mum

Y *
P-113
SODRA X WASTEWATER PUMP

CIRS., Tarnx]

=1

mm_onomm -3
[
rbinali

}
i

P
Maean
“mmrim:

]

l.

m_—.-mMM——u
Sk

—_— s sy R T




i

il
T

U]

- —— o ——— . -

~
——— -y =

1

W SIOUR | . PALIFIC

, : . ] Iy
. LA
_-—"—1——-———"——-‘—'°~-—r-"'————-‘——‘——"'-*--———-—@;--—:—-——~'———'————:L—-
8 - = - - -

O

(%)

—— i n o — r—— - it > o e e < s et = e e L e . o e = it i e e, 0

|

WwJ

"SITE PLAN

Ny T rvons w10 @ moomemn] DN 1MV HA n__>h.w| : !
. e e e ke VAT TVAINR NI IR N w “__m.m_
—— el wINYS 310 S A8 il
AR | iy m ]
—— v 62 0ints o ivamas: 2a| O VWIIWIND HVADD GE3zil Sy
— - - - o - - - - [ - . - — - O —
1 [ * ) _.L 0+83
t
. . ]
J t
' L) t .
o o] . {11 .
ov o~ :
0 ~Zaq l 5
' TWM t H% .
z4a z8
24 UnH t
_ Y
4 [}
lllll-!llllllllllflllllillll'llll,.ll.ll.l?Illll'll - - —
. . _ — 00+63
; 1 ' ~
1] 1
| o N ]
Iltl'lJ _ vy R
. 1 'y z MW .
| - [y &g i
1 . . & 34
" by o mm
-—— el o . o e = = —— — %) R [s B
" _ﬁ — gy 06+0T3 |& 9
™~ X o >
' SN | “ Nmnv 2,
// _ d
\ _ —— ]
vy
! !

z 20

SCALE: -



file://t:/itsiii

SL/ZITLALNST/N B/TIRLAINLTZTNRL/TY §2V12270102/014170% 9701 4276 22/6 §1/8 876 176 ST/8 BV/B U1/8 ©/8 8L/L N2/L WI/L Ui 0479 €1/9 9159 /9 179 9U/§ 6176 T1/6 6/ 8L/ 1L/y L/0 L% 1576 W1/E (1/€ 01/€

IA 20 L A

XEYLRLKKKRRAAAR KKK

5€

S ITITATISL I 2ol HLEATIO I/ TE €/ TTLL/NT0L/00E /0L 901 6276 1244 4145

LA S U

66 BE 4 % 9 vE €€ U M€ 0F 6l BT T ST wLO£1 I 1L 0L 6F BL 41 9L U el €1 L 11 Ol 6 8. (. 9 § v f£ 1 1
EXXEXNYXXAAKKANNKNYR
XEXXRXXXEXRAXAXREXXXR XXX AN NKKRNR YR ERREXRAXXAXKKKARRNNRXKARKAX XX KX XX RRRNNXX
. XXXKXXXXXXXXXXXXXXXX
AXXXXXXXRXXXAXAXNXAXXRNAXNNXKNRKKNKKAANNNKAANNKKXNRKAKK
KRRAXXRAXXKKXLY
XVXRXAXAXXANNAR
XXRXXXKXXKKKXXAKXNXKNXXNXXXXXRXXXXX
KXXKXXXNXXEKXKNRANXXXRNANRKRNNXXKXRKNKNKNKKKUXXNNXKNNKNXNX XK KR XXX
KEXXRXEXXKKRKRKNAKNNKKKRL
PAEAREIPEESESIRTELVIEIRRTIINEILITIEPIEIIOI LTSI EEEII SIS
XEXXXEYXEKXNAAN YN KAANREXAARKKAAAX NN KE KR A AKX AN AR LK KKK K
PESEIAT T 080000 PR PRI TR0 ISR IIFEIEEEIIIETEEIIIFTIEIEHS
KXXXKKXXXXXXKXXXXXXX
. K DRARNORAXAXXAY
33340400 RI 00805 EREIIREEIIICIIIIPEREITIITITLCI082352 00T R0EII T TN E00030FE00330 0000038008855 098039070450 88489000379 0441
- XEXXXXXXKRAXANY XXX KXKKXK
KXERXXXNX N LR AKX XA KRY KN KKK KKK R KR AN A AR KKK LXK KAXKKKRAXK RS,
XXX NN XXR KR RN AR N KA RN NN AX KRN K RA AR KA EXNR R KR KKK XK NKANN
XAZXXAAXXXXRTXRRXAXN
XXKEXXXNRX
KXY LXK Yy
. XXXXXXXXXX
XXXYXXRXXX
XXXXXXXXXX
XXXXXXKXXX
XXNXRYLXRNRKANY
XXXAXAXRXXRXXR
XEXXXXXRKKYXXXX
XXXXXXXXXXYXRYX
[3 344483444
XAXXYXXXKY
XXXXK(XXRR
XXXxx
139335383341 443
KXXYXKKXXXXXXXX

I3

876 176 41,8 818 LI/8 /8 BZ/L 174 YU/ (/2 0¢/9 €279 91/9 449
LSS T T S T T T L T A | AN AN A TAR 72 ¥ AN 3 A TR A1 S ) (P2 SN 1 ) T 4 SN A TR £ T S-S B S S

14

£

14

179 90/6 4176 1176 676 81/ KLy wl/v /% 16/¢ v 1/¢ O1/¢

40- 14418
- 100-Y)3H)
NIHIA
SIKITT TIBLSKI
LINGNOD TTLSKI
PTRRTEN
WL
NOILUYTE 18D
“WISHI “LIINNG]
“HISNL 179LSRI
T34 LINKISNOD
NOITLYLNINNYLSNT
SNIAT4 553008
IN1dId ALITLLN
§135530
NOTL4TNSKI
SN1dId WHb WNbL
§135530 WEY3 WAL
INId14 5530044
SHIdId ALETILN
31083 TIHLSHI
dInd3 ILYI0N3Y
13215 193NLINLS
NDILIT0W30
THIINBHIIM
IKIINIYd
g1 M
PELER (1}
3915 mIN
1S 553304
W64 BYTS
W0
LIEIEN
NOT LY LNIWINE SR
SURICTRERE!
" NOLLYTINGH
NDTLETILSNI "41nn3
s
L3N0
$3993044 019
TCAREICE
N3IS30 “4Ind3
INTYTINIING
SHIOND Y330
© JITNAN 433N

1 L1314}

3MAINIS 1130944
NBIIES04307 TEIINIHD Y601)



BELTA | N
PROGESS | | ’
S BEREIT

1985 Nonconnah Bivd. * Memphis, TN 38132 (901) 398-5151 or 398-5152

EXHIBIT D

D.1 Equipment to be purchased and furnished by Delta Process
Management, Inc. ’ -

D.2. Equipment supplied from West Helena, Arkansas Plant

D.3 Equipment supplied from Vicksbﬁrg, Mississippi Plant

79



i , ) EXHIBIT D.1

Fage No. §
037067869
CEDAR CHEMICAL NITROPARIFFIN DERIVATIVES PROJECT
| W, HELCNA EQUIPMENT LIST
WEST HELENA. ARKANSAS
Job No. PN-078

! ' ITEM  EQUIPMENT . EQUIPMENT MATERIAL CAPACITY SIIE TEMF PRESSURE ORIGIN REMARKS COST EST.
% ] DESCRIPTION VENDOR OF CONSTY 7 . ) VALUE

#+ PROCESS & INSTRUMENTATION DIAGRAM No. 01 .
A-202 CATALYST RINSE TANK <> €.s. GPM (O T AMB ATH N . 0

“ AGITATOR
N F-200 CATALYST RINSE 316 8§ AME - N 0
: POLISHING FILTER
p~100 FORMALDEHYDE DAY O 316 S5  100GPH 3x1.5 - 8 AMB.  60°TDH N 0
TANK CHARGE - PUNP
P-202 RECYCLE METHANOL 0 p.1. 8PH O AMS. N N
PUNP :

P-203 CATALYST RINSE TANK
FUNP

*+ Suptotal #e ’
N .

%4 PROCESS & INSTRUMENTATION DIAGRANM No. 02

=1

GFM O ANMB. - N . [

P-102 FORMALDEHYDE CHARBE () 316 S§ 20 6PN (9] AHB. 70 PSI N ’ - 0
FUNP .
£~103 NITROPARAFFIN CHARGE () 316.88 S 6PN ) AMB, 160" TDH N VARIABLE FREGUENCY 0
PUMP DRIVE
P-104 CAUSTIC CHARGE PUMF () C.1I. 5 BPM () ANB. 70 PSIG N 0
P-105 CONDENSATION REACTOR () 316°85 300 GPM 9] AMB. 60°TOH . N 0
. CIRC. PuHP
#* Subtotal =# -
0
#¢ PROCESS & INSTRUMENTATION DIAGRAM No. 03

C-101 SODIUM JON EXCHANGE IWT 316 58 25 CU.FT. 30"D x. 8° AMB. N "]
COLUMN : . o

EA o SRS e v 45 TR vt



v

Page No.

03/06/89
: CEDAR CHEMICAL NITROPARIFFIN DERIVATIVES PROJECT
W. HELENA EQUIPMENT LIST
WEST HELENA, ARKANSAS
Job Na. PN~078
\
! 1TEM EQUIPMENT EQUIPMENT MATERIAL CAPACITY SIilt TEMP PRESSURE BRIBIN REMARKS P COST EST.
* DESCRIPTION VENDOR OF CONST ’ : VALUE
N meem mmemmcmmmee emcce mmmmemee oo e rmce mmmmemee e e
. ‘F-101 SODIUM [X POLISH . 316 S§ AMB N CARTRIDGE TYPE ' 0
FILTER
F~102 SODIUM IX STRAINER  IWT 316 SS T N SUPPLIED w/ C-101 0
P-104 'SGDIUM IX COLUMN 0 ‘ 316 S§ 25 GPA 0 AMB. 60" TDH N 0
FEED PuMF .
P-107 DILUTE NITROALCOHOL ) 316 SS S- GFM ) ‘AMB. 50" TDH N . - 0
. PUNMP i
P-108 NA STRIPPER FEED iy 316 55 ld GPM () AMB. 56" TDH N . 0
PUNP .
T-105 NA STRIPFER FEED {> - 304 8S 4000 BAL 8'0 x 11° ‘AﬁB .‘QTH N o
. . —
TANK %.
T-108 D1 WATER TANK . FRF 60060 GAL 9D x 13’ AMB ATM N . Q

#%# Subtotal ##

0
++ FROCESS & INSTRUMENTATION DIAGRAM Na. 04 .
C-102 NA STRIFFER COLUMN & 316 85 O 23%D x 12° 90 € FULL N 0
VACUUN )
£-102 NA STRIPPER REBOILER < 316 S5 L MM BTUH 100 S.F. 70 £ 150 FSIG N 0
E-104 N& STRIPPER O 316 35 - 200 S.F. (v 75 PSIG N ’ 0
CONDENSER
E-105 SECONDARY NA < 315 SS ' 20 S.F. O 75 PSI6 N ) 0
STRIFPER CONDENSER : '
P-109 NA STRIPPER REBDILER O 316 §5 200 GPM 0 AMB.  40° TDH N . 0
PUMP
P-110 NA STRIPPER REFLUX () 316 S5 GFM 0 AMB. . TOH N ) . - 0
- PUMP

RER =t S SN



Pace No. 3
v3/06/89

1TEN

VP-101

EQUIPNENT
DESCRIPTION

NA FEED PUMP
NA FEED TANK

NA STRIPFER VACUUM
PUNP

*» Subtotal *#

€+ PRGCESS & INSTRUMENTATION

A-201

R-201

REACTOR AGITATOR
CATALYST CHARGE
VESSEL AGITATCR

REACTOR VENT
CONDENSER

CATALYST SLURRY PUMP

CATALYST FIiLTER FEED

FURP

HYDROGENAT IO
REACTOR

¥% Subtotal *e

¢+ FROCESS & INSTRUMENTATION
C-Z%1A NICKEL 10N EXCHANGBE

E-202

F-202

COLUMN
WASH WATER HEATER

Ni 10N EXCHANGE
POLISHING FILTER

CEDAR CHEMICAL NITROIPARIFFIN GERIVATIVES FROJECT

W. HELENA EQUIPMENT LIST
WEST HELENA. WRKANSAS

. *Joo No.

EQUIPMENT MATERIAL CAPARCITY

VENDOR OF CONST
8} 3te 88
< 316 SS
O c€.s.

DIAGRANM No. 05

LIGHTNIN 316 SS
<> 316 58
< 316 SS
3} c.1

{

BLAW-KNOX 316 S8

DIAGRAM No. 04

IWT 316 S8
<y t.s
I 316 S5

316 S5

10 GPM

2000 GAL

N/A

GFM

GPM

1500 GAL

25 CU.FT.

TENMP

ANE.
AMB

ANB

40 C

PN~078
SIIE
<)
4°p x 23
i)
<>
)
<7
{1
()
5°0 ¢ 10
2'D x 116"
iy
r

40 C

50 ¢

40 C

200

C

PRESSURE

ORIGIN REMARKS

1500 PSI
ATA

28.5" Mo
VAC.

1500
PEIG
150 PSIG

TDH

TDH

1500
PSI6

150 PSIG6

N

$120.000 Credit to

CosT EST.
VALUE

Cedar on tst Iavaice

Q

4z

Ty e



Fage No. 4

05/06/59 .
" CEDAR CHEMICAL NITROPARIFFIN GERIVATIVES PROJECT
! : : . W. HELENA EQUIPMENT LIST
: WEST HELENA. ARKANSAS
Job No, PR-Q78
' ITEM  EQUIFMENT EQUIPMENT MATERIAL CAPACITY  3IZE . TENMF  PRESSURE ORIGIN REMARKS CGST EST.
[] DESCRIFTION VENDOR OF CONST VALUE
! F-203A4 Ni IX STRAINER Nt 316 3§ ang ’ N SUPPLIED w/ C-201A 0 - -
P-207 Ni COLUMN FEED PUMP () - 316 S5 10 GPM ) 40 C ) N 0
F-208 RESIN EXPANSION FEED <> - 316 3§ S0 GPM G AMB N - 0
: PUNP -
p-209 CARBON COLUMN FEED () 316 85 10 GPM Q) 60 C N 0
FUNP : :
P-210 AA STRIFPER FEED 0 316 55 10 GPM 1) AMB 40 TDH N ' 0
FUMP
#+ Subtotal #¥
0
+¢ -FROCESS & INSTRUMENTATIGN DIAGRAM No. 07 ' : ' - o\
[-202 AA STRIPPER COLUMN <O 316 €5 1870 x 14" 110 C ATM N 0 ‘:s\
E-Z03 AA STRIFPER REBOILER ¢ 316 58 1) 200 C 150 FSIG N 0
E-204 -AA STRIFFER O 318 35 200 5.F. 85°C 75 PSIG N . 0
CONCENSER :
E-295 SDLYENT RECOVERY <y 318 35 - 130 3.F. 85 L 75 PSIG N . 0
CONDENSER .
P-211 AR STRIFFER REBOILER © 316 '35 25 GPM 0 116 C 60" TOH N o 0
PUMF
P-212 AA STRIPFER REFLUX () 316 35 10 GPM o 85 C SO° TDH N - )
PUNP ‘ : < ‘
P-213  SOLVENT RECOVERY 0 316 35 100 GFM O 85 C - 50" TDH N _ o
FEED FUMP : ' ' T
P-214 SOLVENT RECOVERY 0 316 33 10O GPM 1) 100 T 507 TOH N 0

WASTE PUMP
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Fage No.

03/06/789
CEDAR CHEMICAL NITROFWRIFFIN DERIVATIVES PROJECT
W. HELENA EQUIFMENT LIST
WEST HELENA. ARKANSAS
Job No. PN-078
ITEN EQUIPMENT ECGUIPHENT MATERIAL CAPACITY  SIIE TEMP PRESSURE ORIGIN REMARKS i COST EST.
] DESCRIPTION - VENDOR OF CONST ’ VALUE
T-210 SOLVENT RECOVERY < 304 S5 6000 GAL 8°D x 17° 85 C ATH N 0.
FEED TANK

T#s Subtotal ##

0
#% PROCESS % INSTRUMENTATION DIAGRAM No. 08
C-204A CARBON COLUNN O CS/LINED () 3D« 8 66 T 150 PSIG N LEASE 0
" £-2048B CARBON COLUMN O CS/LINED O 3D« 8 80 C 150 PSIG N LEASE 9
F-234 CARBON COLUMN < - 316 53 ] [ 60 C {) N 0.
POLISHING FILTER '
£-216 CRYSTALLIIER FEED ’ ) ’ 316 ES 200 GFM ) 0 C SO TDH N ¢
PUMP
P-217 CENTRIFUBE FEED TANK O 316 S5 200 GPM 0 10C 50" TDH N RECESSED IMPELLER 0
PUMP - . 3\
F-215 CENTRIFUBE FEED PUMP () - 316 58 150 GPM 0 10 S0° TOH N RECESSED IMPELLER 0 NG
T-Z11 CRYSTALLIZER FEED O 316 35 8000 6AL 97D « t7° 40 C  ATM N . 9
© TANE :
#» Subtotal : ~
: 0
++ FROCESS & INSTRUMENTATION DIAGRAN No. 09
8-201 DRYER EXHAUST BLOWER O) s 125 CFM 0 : 65 C “H20 N 0
LF-201 CENTRIFUBE o R © 31685 O 48" « 30" 10 C ATH N 0
pP-201 DRYER <> 316 S§ 1.3 MM BTU 150 S.F () I 0
E-206 DRVéR EXHAUST K 316 35 100 S.F. ) () N 9

CONDENSER




Fage No. B

. 03/36789
CEDAR CHEMICAL NITROPARIFFIN DERIVATIVES FROJECT
. #. HELENA EQUIPMENT LIST
- ) WEET HELENA, ARKANSAS
Job No. PN-u78
1TEM EOQUIPMENT EQUIPMENT MATERIAL CAFACITY SIZE TENP PRESSURE ORIGIN REMARKS COST EST.
» "DESCRIFTION VENDOR OF CONST . . VALUE

v-Zi0 DRY FRODULCT BIN B €.s. 16 CULFT, - 50 C ATH N Q

% Subtotal ##%--

Q
*+ FROCESS & INSTRUMENTATION DIAGRAM No. 10
C-2595 WA DISTILLATIGN <> 316 8§ 2'D x 397 150 C  FULL N w/ STRUCTURED 0
COLUNN L - VACLUM PACKING : - -
E-Z47 AA FRODUCT OVERHEAD 316 58 ) 130 ¢ 75 FSI6 N ) 9
CONDENSER . :
P-219 AA DISTILLATION FEED ) . 316 83 GF M () 11¢ ¢ TOH N » .0
FUMP
P-220 AR DISTILLATION 8] 316 S5 of ) 156 € TOH N . \]
WASTE PUMP . . -
F-221 FA DISTILLATIUON ) 316 58 GPM (3] 130 ¢ TDH N . Q .
REFLUX PUNP ' . . . .~
_AA LITES CUT PUMF - 0 316 5SS GPM ] 1239 € TDH N G 1\
. P-223 AA PRODUCT PUMP. 0 . 136 58 GFM [§] 130 C TCH "N . ]
T-2:13 AA DISTILLATISN FEED <2 364 €5 10100 GAL  117¢"D <137 110 € ATM N ) [V
TANK -
¥v-208 AA FRODUCT OVERHERD <> 316 €5 S¢ - 100 6 < §30 € FULL N ) Q
RECEIVER } ' vACLUM
*% Suctotal ##
0
¢ FROCESS & INSTRUMENTATION DIAGRAM No. 1Y : .
B-20Z AMINE SCRUBEER FAN FRP AMB "HZ0 N ) 0
F-113 ABUEDUS WASTEWATER () Db.I. GFPM ) AME. TDH N ’ ?

PUNP

Enf'»:'z".r i DS I IR T ST Oy vl D A.d\%,.wz'sm‘:

T |
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kaqe No. 7
03,0689 .
-CEDAK CHEMICAL NITROPARIFFIN DERIVATIVES PROJECT
) W. HELENA EDUIFMENT LIST
WEST HELENA. ARKANSAS
i Joo No. FN-078
N
ITEN  EQUIPMENT EDUIFNENT MATERIAL CAPACITY  SIIE TEMF  PRESSURE ORIGIN REMARKS COST EST.
. DESCRIPTION " VENDOR OF CONST _ VALUE
. P-224 NICKEL 1X WASTE PUNP () 316 S8 &PH 0 AMG. ToH N : 0
i ' P-226 AMINE SCRUBEER PUMP () T 316 38 6PN 0 AMB TR N 0
: P-227 STILL BOTTOMS PUNP () 0.1. - 6PN 0 150 ¢ foH N 0
T-166 ABUEQUS WASTE TANK <> 31655 23600 GAL 12°D x 28° AME  ATH N 0
T-2:8 -STILL BOTTOMS TANK O cs 11500 GAL 11T x 1S 150 C ATH N : 0

#% Suptotal ##

#ed Tgtal #ex

“é




CEDAR CHEMICAL NITROFARIFFIN DERIVATIVES FROJECT

No. FN-078

3&°

F.

X

t)

MOT0R

HF

0.00

0.00

0.00

0. 00

C. 00

0.00

0.00

0.00

Fage No. 1 EXHIBIT D.2
Q303789
W. HELENA EQUIFMENT LIST
WEST HELENA. ARKANSAS
Job
1TEM EQUIPMENT EQUIFMENT MATERIAL CAFACITY SI1ZE
[ DESCRIFTION VENDOR OF CONST
#% FROCESS & INSTRUMENTATION DIAGRAM Nao. 01
T-202 RECYCLE METHANDL [ B C.s. 30000 BGAL 12°D »
TANK
¢ FROCESS & INSTRUMENTATION DIAGRAM No. 02
A-101 CONDENSATION REACTOR CHEMINEER 304 SS <>
AGITATOR
E-101 CONDENSATION REACTOR EEAUMONT . 316 SS 1.1 MM BTU 300 S.
EXCHANGER ’
R-101 CONDENSATION REACTOR BLAW-KNOX 347 SS 3500 GAL 8°'&6"D
V=102 NITRDFARAFFIN DAY <> 316 SS 2200 GAL 7D »
TANK ’ T
V=103 16% NaOH DAY TANK <> c.s. 100 GAL 2'D »
## PROCESS & INSTRUMENTATION DIAGRAM Ho. 0%
CV-202 REARLCTOR K.O0. FOT <> - C.8. () ) -
Vv-203 REACTOR RELIEF TAYL/FORGE 16 SS 2200 BGAL S'D x
VESSEL
Vv-204 CATALYST TANK K.0O. <> cC.S. <) )
FOT
#% PROCESS & INSTRUMENTATION DIAGRAM No. 0&
T-206 Ni Ix COLUMN FEED <> 316 885 3000 GAL e8'D =
TANK .

N/A

N/A
N/A
N/A

N/A

N/A

N/A

N/A

N/A

TEMP  FRESSURE ORIGIN REMARHS
AMB.  ATH T-M10B @ W. HELENA
35 € 50 PSIG CHECK MIXING
100 C 100 PSIG FABRICATE NEW HEADS.
. 149D x 1&°, 76 TUBE
AME. 150 FSIG R-M101 @ W. HELENA
INT. /FV
AME ATH V-M101 @ W. HELENA
AME. O @ W. HELENA
40 C .150 FSIG w/ DEMISTER
a0 € 1100 EXIST. HORIZ. .
. FSI16 "AUTOCLAVE @ W. -
HELENA
40 C 1S0 PSIG w/ DEMISTER ¢
[N
40 C ATHM T-NZ04 @ W. HELENA. N
<
¢

47




Faoge No. =

G3/05/89 .
. CEDAR CHEMICAL NITROFARIFFIN DERIVATIVES FROJECT
- " W, HELENA EQUIFMENT LIST
WEST HELENA. ARIHANSAS
Job No. FN-078
ITEM EQUIPMENT ' EQUIFMENT MATERIAL CAPACITY S12E MOTOR RPM
% DESCRIFTION VENDOR . OF CONST HP
## PROCESS & INSTRUMENTATION DIAGRAM .No. 10
T-215 AA FRODUCTY CUT TANK <> Slé SS_ 1700 GAL 6D x 7°9” 0.00 N/A
#¢ FROCESS & INSTRUMENTATION DIAGRAM No. 11
CS/LINED 17600 GAL 10'D » 3J0° 0.00 N/A

T-T16 NICKEL IXx WASTE YANH <>

FRESSURE ORIGIN REMARKS

TEMP
130 C ATM
AMB ATH

T-FE205 @ W. HELENA
HORIZ. B

V=M102 €@ HELENA. ADD
LINING

7

RIS




Fage No. j
GI/0a6/8%

ITEM - EQUIPMENT

# DESCRIFTION

#+¢ FROCESS & INSTRUMENTATION
T-203 CATALYST RINSE TANK

+¢ Subtotal e

«+ PROCESS & INSTRUMENTATION
T-102 SODIUN IX COLUMN

FEED TANK

T-1G4 DILUTE NITROALLOHOL

ThNy

#» Subtotal =%

#4# PROCESS % INSTRUMENTATICON
v-104 'NA STRIPFER RECEIVER

*+ Subtotal =+

++ FROCESS & INSTRUMENTATION
A-202 CATALIST SETTLING
TANK AGLTATOR

F-201 CARTALYST

T-205 CATALYST SETTLING

TANK

v~201 CATALYST CHARGE

VESSEL

Y-209 REACTAR VENT
RECETVER

LEDAR CHENMIC

EQUIPMENT MATERIAL CAPACITY
VENDOR QF CONST

DIAGRAM No. 01
0 5.5

DIAGRAM No. ©

3
{7 §.5.

< , §§ CiAD

DIAGRAM No. 04

{2 316

DIAGRAM No. 05
LIGHTNIN 31s

<3 318

< MONEL

<> 315 55
C.s5.

AL NITRIPARIFFIN LERIVATIVES PRGJECT
W. HELENAK EQUIPMENT CI3T

33
<
m

(&)
X
x>
w

-
-
LW

]

REMARKS

" 7-101 @ VICKSBURG

T-230 @ VYICKSBURG

TANK XVII @
VICKSBURG

K.0. POT 3 &
VICKSBURS

w/ NV-3343 &
VICKSBURE

ATRAZINE @ VICKSBURS

V-3543 @ VICKSBURG

T-3535 @ VICKSBURG

T Y-3Z08 & VICKSHURG

C0SY EST.
VALUE

2000

2000

10000

2500

56000

3000

S0
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Fage™ hc. 2
02006737

" CEDAR CHEMICAL NITROFARIFFIN DERIVAT!

UIPMENT EQUIFMENT MATZRIAL
] DESCRIFTION VEN OF CONST

+¢ Subtotal e#

e+ FROCESS & INSTRUMENTATION LIAGRAM No. 06

1-208 CARBON CCuUNMN FEED [ - 316 8§
TANK

1-20% »AA STRIFFER FEED <o 6LS
TANK

+% Subtzcial ¥

L INSTRUMENTATION DIAGRAM No, 07

v PROLESS

«-205 SOLVENT RECOVERY POT 316 55
AGITATOR

{-203 SOLVENT RECOVERY < 304 53
COLUMN

R-202  SOLVENT RECOVERY FOT <3 6LS

V-205 AR STRIPFER GVERHEAD ¢> -85 CLAD
RECEIVER :

V-206 SOLVENT RECOVERY < C.s.

OVERHEAD RECEIVER

++ Subtotal e

++ PROCESS & INSTRUMENTATION DIAGRAM No. 08

A-206 CRYSTALLIZER GLS
AGITATOR .
A-207 CENTRIFUBE FEED TANK GLS

AGITATOR

CAPACITY

4000 BGAL

3006 BAL

4000 GAL

W.

250

HELERA EGQUIPHENT LIST

WEST HELENA.
Job No. PN-078B

GAL

S1IE

280w 227

AL » I78"

3°8°0 x4°6"

ARKANSAS

TEMP

60 C

ANE

110 ¢

100 €

60 C

10 C

HEZD

PROJECTY

FRESSURE CRIEIN REMARKS

ATHM

nTH

ATH

k-1 @ VICKSBURG w/
JACKET

Y¥-2705 or v-2742 @
VICKSBURG

w/ V-2741 8
VICKSEURG

ACETONE COLUMN @
VICKSBURG

V-2741 & VICKSBURG®

T-103 @ VICKSBURG.
ADL TOP -

V-3507 @ VICKSBURG

w/ R-12 & VICKSBURE

/ R= {
w/ R-11 @ VlCVSBURq)

COST EST,
VALUE

24000
9000

17300

16500

17500

1000

1000.

19500

1000

1000

LY

i
i
|




Fage No.

i

03/06/67 .
CEDAR CHEMICAL NITROFARIFFIN DERIVATIVES FROJECT
W, HELENA EQUIFMENT LIST ’
WEST HELENA. ARKANSAS
Job No, PN-078
ITEM  EQUIFMENT EQUIFMENT HMATERIAL CAPACITY. SIIE TEMF  PRESSURE CRIGIN REMARKS ] £OsT EST.
] DESLRIFTION VENDOR OF CSN5T . VALUE
F-203 CRYSTALLIZER O BLS 3000 GAL  E'D %-B° 60 €L ATHM R R-12 @ VICKSBURG 10000
T-212 CENTRIFUBE FEED TANK <> BLS 4600 GAL  B'D » 11°- 10 C AT R R-11 & VICKSBURG 12000 -
*» Subtotal e+
24000
v¢ PROCESS & INSTRUMENTATION CLAGRAM Na. 09
" ME-201 VIBRSTING BIN BOTTOM <. 318 835 (O < AME., ATH R W/ V-207 @ VICKSBURG 0
v-207 DRYER FEED HOFPER O 316 55 75 Cu. FT 4°2 x & AMB.  ATH R @ VICKSBURG 4500
#% Subtotal #»
4500
#4 FROCESS ¢ INSTRUMENTATION DIAGRAM Na. 10
R-204 AA DISTILLATION FOT <> MONEL 2500 GAL  6°8"D x9°3* 150 C FuLL R ¥-3544 '€ VICKSBURG 6000
VACUUR . \\\‘
T-214  LITES CUT TK & 315 55 750 GAL  4°D x B° 120 € ATh 3 K.0. POT 2 @ 500 ‘\rb
: VICKEBURE
¥+ Subtotal #+
. 4500
*» PROCESS & IWSTRUMENTATION DIAGRAM No. 11 R
5-201 AMINE 3CRUBEER FRF 1370 » 17" AMB ATM Ro- WALLACE MURRAY € . 10000 ) .
. - VICKSBURG
7-247 AMINE SCRUBBER CIRC <> FRP 1870 6AL  S°D x 10" AME aTH 13 w/ §-201 4000
© TANK
. ~
#% Subtotal #»#
: . 15000 R
#8% Total #ses .
131500

i
'
\
i
!
f




DENTY
POEESS

LN C EMENI]

1983 Nonconnch Blvd. * Memphis, TN 38132 (901) 398-3131 or 398-5152

EXHIBIT E
INSPECTION CKECKLIST
The following form shall be used as a checklist and fepord'
document when selecting and inspecting used process equipment for
projects under the direction of Delta Process Management
personnel.

1: TANKS, REACTORS, VESSELS, HEAT EXCHANGERS, DRYERS,CENTRIFUGE

Original Manufacturer-

Date of Manufacture

Material of Construction

Availability of Drawings and Maintenance Records

Pressure Vessel U-1 Report

2. VISUAL INSPECTION

Overall appearance

Corrosion indication _ Extent

Welds

Repairs

Nozzle Daﬁage ;____ Exteﬁt Location

Nozzle Weld Appearance __ ~ Level __ Flange Style

3. INTERNAL AND EXTERNAL INSPECTION

Appearance

Cleanliness ' Chemical Contamination

Corrosion (pitting, crécking, embrittlement)

Appearance of Welds




Page Two

~ INSPECTION CHECKLIST

EXHIBIT E

4. THICKNESS TEST

Type-

Head

Headv

Shell
Shell

Jacket

Jacket

5.  PRESSURE VESSELS® ASME

Pressure Rating PSI @

‘Year Built

Hydrostatic Test Pressure (1.5 Times)

, Natl Bd Stamps )

0-90, 90-180, 180-270,

270-360

0-90,__ 90-180, . 180-270,____ 270-360
___0-90, __90-180, ___ 180-270, ____ 270-360
____0-90, _____90-186,';____180-270, ___ 270-360
___0-90, ___90-180, ____180-270, ____ 270-360
0-90,-_;___90—180, L 180-270, _.

270-360

Degrees F, Natl Bd

PSI

Vacuum Rating , @ Degrees F.

6.  COMMENTS




EalY

1x -1”

o

AFRIL

MAY

CEUAR CHEMICRL CORFORATILOM
CASH FLUW SUHEDULE

W]

SEFTEMEER OCTOBER NOVEMEBER OECEFEBER

1

2

3

k]

10
11
12
13
14

15

DESCRIFTICHN MARCH
ENGINEERING $50,000
BOND - $50,000

CONSTRUCTION MANARGEMENT

PUMPS [8)

HYDROGEN RERCTOR [1] $125,000
REACTORS AND VESSELS [13]
TANKS [26]

AGITATORS [7]

FILTERS [6]

HEAT EXCHANGERS [11]
CENTRIFUGE .[17]. $2%,000
DRYER [1] $20,000
CONCRETE

STEEL

CRANE

PIPING

INSTRUMENTS

ELECTRICAL

INSULATION

FAINT

MISC. & RETAINAGE

$6,000

$10,000

%30,000

$5,000

$50,000

%40,000.

<>

$10,000 -

$5,000

45,000

5,000

620,000

$70,000

$50,000

490,000

420,000

$%,000

10,000

W. R. GRACE & CO. INC. PROJE
EXHIBLIT F
JUNE JULY AUGUST
$10,000
%10,000 £10,000

$240,000

$10,000
$%,000
$20,000
510,000  $5,000
$20,000  $5,000
45,000
45,000
£5,000
450,000 $10,000
$20,000 $20,000 20,000
$50,000 $160,000
§120,000 $80,000 $20,000
440,000 $60,000
$10,000 -$10,000 &25,000

520,000
$80,000
£20,000

420,000

425,000

o
n

-
o
(=]
(=)

$%,000

420,000
$70,000
$20,000
415,000
530,000

45,000

$25,000

$10,000

o
T

-
o
<
o

e
T

-
[e=]
<
<

$20,000
$60,000
$20,0600
$20,000
4$30,000
$10,000

425,000

%15,000

$25,000
$20,000
$20,000
$30,000
$10,000

$180,000

160,000
550,000
70,000

£25%

n

. 000

.

2

,000

e
-

$56,000
$200,000

$3%,000

$160,000
§160,000
$44%,000
$305,000°
$180,000
490,000

$305,000 $3,000,000

TATALS %270,000 $230,000 $540,000 4£540,000 $230,000

£295,000 &

175,000

4210,000

205,000



BELTA

: : 4 EXHIBIT G
@@E@@ ’ . PRIME CONTRACTOR SCOPE OF WORK

RANAGERENY

1983 Nonconnah Blvd. * Memphis, TN 38132 (901) 398-5151 or 398-5152

March 6, 1989

Mr. Geoffry Pratt

Cedar Chemical Corporation
5100 Poplar Avenue

Suite 2414

Memphis, Tennessee 38137

REFERENCE: W.R. Grace Nitroparaffins P:ojebt
Gentlemen:

In accordance with your requirements for the engineering design and
construction of modifications to your existing facility at West Helena,
Arkansas, we are pleased to present, herewith, our Lump Sum Fee in .the
amount of Two Million Nine Hundred Eighty-Nine Thousand Seven Hundred Sixty
Dollars ($2.989.760.00). For this sum, Delta shall function as the overall’
Prime Contractor providing all design engineering services, equipment
selection, inspection of used equipment, procurement of new equipment and
material, and construction services, using sub-cbntraétors to Delta for the
various construction disciplines. We will, in all cases, be responsible
for the overall management and supervision of our own and sub-contractor
forces and activities.

Our contractual agreement provides for the level of effort -and manpower
necessary to accomplish all the work in the attached "Scope of Work". To
.accommodate Cedar’s requirement of a Plant Start-Up within nine (9) months
after the authorization to proceed, Delta will provide engineering and
construction services in accordance with the Project -Schedule which is
attached. To this end, we will exercise due diligence and be bound by the
terms of the Contract. ‘ ' o

Delta has prepared to dedicate the services of Jim Fowler as its Project
Manager for the entire project. The engineering and construction manage-
ment shall be accomplished by: :

One (1) ----- Chemical Engineer

Three (3) --- Mechanical Engineers

One (1) ----- Electrical Engineer

One (1) ----- Structural Engineer

One (1) ----- Architectural-Structural Designer
Three (3) --- Vessel-Piping Designers

One (1) ~----- Electrical Designer

One (1) ----- Cost Accounting & Secretary

CAD System All Drafting

55



Page Two .
Cedar Chemical Corp.
February 20, 1989

Qur staff has the capability and will provide all:

Site survey and field measurements
Grading plans :
Foundation and concrete design
Architectural design
Structural steel design

" Equipment plans and elevations

s Piping plans and elevations

Instrumentation design and details .
Electrical design - distribution, power, and control
Bills of materials
Pressure vessel design
Contractor bid packages
Specialty designs
Engineered equipment procurement
On-site construction project management
Field engineering
Expediting and coordination functions
Milestone and progress reports
Project cost accounting
Clerical requirements
Equipment records and documentation

- Other engineering services required to meet project objectives

As our schedule indicates, we based our level of effort on a time frame of
twelve (12) weeks for the accomplishment of the engineering work. We would
also be furnishing concurrently, on-site supervision for site-civil
construction as early as and full time project manage-
ment as of : to accommodate the fast-track schedule.

The actual -construction, under Delta's total responsible supervision, will
be accomplished by various sub-contractors with expertise in their
respective discipline. The sub-contractors and their subdivision of work
are listed in the attached Contractor Schedule.

As it sbecifically relates to this project, a fully executed "Secrecy
Agreement" dated March 8, 1988 is on file.

_Delta's joint involvement with Cedar and W.R. Grace during the developmen-
tal stages of this project, coupled with the fact that we designed the
original facility in 1975, gives us an intimate knowledge of and long-term
experience which will be most beneficial .for all parties concerned. Ve
have a complete understanding of the "Scope of Work". Based on our recent

56



Page Three
Cedar Chemical Corp
February 20, 1989

experience and involvement with this project and our. past record of
accomplishing "Turnkey Projects", we shall provide an efficient engineering
design and provide the management skills necessary for a timely, on budget

construction contract. :

Respectfully,
Delta Process Management, Inc

@,..I:F;../Lu

Fowler
President

/kh
Enclosure
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GENERAL PROJECT DESCRIPTION

The "Nitroparaffin Derivatives Project" involves the construction of
modifications to an existing idle facility and the engineering design
necessary to accomplish the construction. All of this work shall be done
for Cedar Chemical Corporation at its manufacturing facility in West
Helena, Arkansas. The project shall be done under one contract with Delta
Process Management, Inc. as the Prime Contractor providing all engineering
~and construction. ' : :

In general, Delta shall design and build the modified unit utilizing the
attached: : : '

1. Process Flow Diagrams (7)

2. Procegs.& Instrument Diagrams (11)

3. Eqﬁipment Lisﬁ I (relocated equipment frém.Viéksburg Planﬁj
4. Equipment List II (Wgst Helena Plant equipmenﬁ)

5.. Equipment List III (New & Used equipment to be procured for the
_project by Delta) ‘

6. All structural steel, foundations, pipe, valves, fittings, switch-.
gear, and controls necessary for an operable facility.

W.R. Grace will provide the process design. - The original "plans" with the
approval signature of Grace's representative shall be the only basis for
Delta's engineering design and shall be the controlling document as it
relates to Delta’s contract. Those approved plans were received by Delta

on February 13, 1989, and will be retained by Delta until completion of the
"Contract. o '

The specifics for the Prime Contract -are .outlined in the Scope of Work.

,A _5/



~ SCOPE OF WORK

Under one contract, provide engineering, construction and installation
work on Cedar Chemical Corporation Plant at West Helena, Arkansas to
modify existing idle facilities to manufacture nitroparaffin deriva-
tives utilizing those processes developed and owned by W.R. Grace and
Company.

Provide required number of plant visits and review meetings with Cedar
and Grace personnel'during engineering design.

Provide manpower quallfled to conduct site surveying and field mea-

surements which shall be used in detail design. Establish horizontal
and vertical controls which shall be available when constructlon shall
commence’.

Determine the timing of the various phases of construction, define =
work to the various sub- contractors, and set schedule such that the
project may be completed by

Determine the availabjlity of existing sub-surface soil investigafibn
data or present basis for the maximum design loading's of footings and
‘foundations.

Provide a grading and fill plan with details for the planned construc-
tion site. This shall include a survey and topographical plan to
allow for the drainage design associated with new sites for Hydrogen
and Nitromethane storage.

Provide an overall site plan defining revisions to the existing fire
protection system. The drawings and specifications shall be of suffi-
cient detail to be used as construction drawings. . This plan . will
reflect also the railroad spurs and the piperack revisions that will
be required.

‘Provide all concrete foundation plans, elevations, details, and rebar
schedules. Foundations are required for the following:

(a) Process slab revisions

(b) Column foundations

(c) Equipment piers on process slab

(d) Centrifuge and dryer bay

(e) Piperack from Hydrogen bulk storage

(f) Build storage pad for Nitromethane drums

(g) Piperack from Nitropropane rail spots

(h) " Process slab addition on the East end of unit
(i) Centrifuge operating level

(j) Miscellaneous revisions within the Tank Farm

Provide all architectural plans, elevations, details, and material

schedules for the masonry and concrete work required for revision and
construction of the control room and Motor Control Center.
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Page Two
SCOPE OF WORK

10.

11.

12,

13.

14,

15.

16.

17.

Provide all design and furnish plans and elevations of the existing
structural steel and the necessary revisions for equipment support,
stairs, ladders, handrails, piperacks, and equipment frames. We shall
also detail and have fabricated to the extent as practicable for the
assembly of the beams and columns by means of field bolting. Some of
the structure, by necessity, will be field welded. .

‘Provide design and fabrication of T-216 Nickel I.X. Waste Tank.

Implement the piping and controls as designed from the Process and
Instrumentation Diagrams. Furnish all proper materials of construc-
tion as it relates to pipe, valves, fittings, controls, and equipment.
The project equipment, instruments, and specialty items will be tabu-
lated in a computerized printout list for use during construction,
subsequent operator training and operations. ‘

Prepare the necessary plans and elevations of equipment to complete
architectural, site, structural, piping, instrumentation, and elec-
trical designs. We shall also design and construct with the intent of
future equipment additions and expansions.

Confirm the required operating capacities, style, material of con-
struction, flushing, and seal requirements of all pumps and mechanical
equipment. Specify and procure. Include these new equipment items in
the computerized equipment list.

Certain process vessels will be removed from idle facilities at the
Vicksburg Plant. After the equipment has been suitably cleaned and
inspected, and has passed cleanliness criteria, established by Grace,
we shall properly remove and transport the equipment to West Helena
for modification and reinstallation. We shall confirm all dimensional
data provided, or verify by field measurement where drawings are not

"available, the fit in the unit and nozzle orientation for the piping

design.

We shall complete'the heat transfer analysis and provide the design

drawings and calculations for the procurement of the heat exchangers

and condensers. Procure and install.

Provide a complete piping design with double-line plans, elevations
and details in sufficient detail to allow our mechanical sub-
contractor to.encounter no difficulty in field erection and drawing
interpretation. Our design shall include bills of materials, specifi-
cations, and line lists so the proper materials of construction will
be used in the appropriate service. We shall .include expansion joint
design in steam service,. hot insulation and cold insulation details,
and specifications for both piping and vessels, and detail methods of
hanging and bracing of piping. The piping shall include details of
instrumentation process connections, instrument air supply piping, and
instrument signal tubing to and from instruments and control room.

Go
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SCOPE OF WORK

18..

19.

Details shall be made showing tie-ins of piping into existing utility
services and their routing from off-sites to the Unit. This piping
involves:

Plant instrument air
Nitrogen

Steam

Cooling water
Potable water
Effluent header

Fire water

A HHOAD T

The piping design shall include isometric projections of assemblies
that are not clear from plan or elevation drawings because of crowding
or depth of the view,.

Provide a complete set of loop diagrams for field and panel mounted
instruments. This shall include both electronic and pneumatic
instrumentation. Delta shall prepare an instrument layout plan and
design of a Control Panel which we shall install in the Control Room.
We shall include calculations for the sizing and specification of
control valves for flow, pressure, and temperature control. The
instruments will all be of the same manufacture where practicable and
will be of the most current technology as it most -appropriately
relates.

Provide a complete electrical design that shall also include plans and
elevations for the Motor Control Center and the new switchgear to be
furnished and installed. The majority of the wiring shall be done in
accordance with Class I, Groups C and D, Division I classification.
We shall determine, specify, and furnish the type and quantity of

starters required for the unit. Some switchgear will be available
from the existing MCC and will be used. = The remaining switchgear
requirement shall be determined, and be provided for installation
complete with nameplate legends, heater and fuse sizes, etc. - The

electrical plans and elevations shall include the following:

(a) electrical one line diagrams

~(b) grounding plan for process unit, Hydrogen bulk storage and

Nitromethane bulk storage
(¢) conduit plan )
(d) motor control center detalls
(e) control room power and lighting plans and detalls

.(f) process area power plan

(g) electrical control circuits and interlocks

"~ (h) control panel details

(i) railroad and tank farm power plan

(j) railroad and tank farm lighting plan
(k) Hydrogen bulk storage lighting plan
(1) Nitromethane bulk storage 11ght1ng plan

el
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SCOPE OF WORK

(m) lighting plans and details
(n) control room - MCC HVAC and Pressurization

All construction shall be done in accordance with the most recent
issue of the Natlonal Electrical Code and a11 local and state
requirements.

20. Delta shall prepare bid package documents that it shall use to acquire
the: most qualified sub-contractors; and which shall also be the '
means whereby we will be able to provide the most effective
means of cost control for ourselves and ultimately for Cedar Chemical.
We' ant1c1pate preparing the follow1ng bid packages

(a) Site preparation - grading and dralnage

‘(b) Foundations - all concrete and masonry .

(c) Structural - steel fabrication and delivery

(d) Erection - steel revisions and erection

(e) Mechanical - equipment setting, piping, milwright
(f) 'Instrumentation - instrument installation, calibrate
(g) Fabrication - tanks, vessels, modifications

(h) Insulation - vessels and piping '

(i) Painting - structure touchup, masonry

(j) Equipment - pumps, tanks, controls, valves, pipe

These documents shall include all necessary drawings, specifications,
equipment list, specialty list, instrument list, line list, bills of
material whére applicable, and the’ specifications that are pertinent.

Our b1d documents include the following:

(a) 1ntroductory cover letter

(b) " instructions to bidders

(c) .services to be provided by the sub contractor

(d) services to be provided by Cedar .

(e) general description of service, equipment, or work
(f) detailed scope of work or specification

(g) safety guidelines for sub-contractor

(h) maintenance of records or submittals .

(i) Delta Engineering Standards

(j) sample lump sum contract

21. Provide sub-contractors to accomplish all site and civil construction.

22. Provide sub-contractors to accomplish the removal and transportation
of all qualified process equipment from the Vicksburg plant to the
West Helena Plant and make any necessary rev1s1ons modifications, or
repalrs

23. Provide sub-contractors to accomplish .the removal and relocation of

any process equipment presently installed at the West Helena Plant to
the proper location in the Unit to-be modified.

o
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SCOPE OF WORK

24. Provide the mechanical sub-contractors to erect all steel and set the
equipment in the Unit.

25. Provide the mechanical sub-contractors to completely install all
process piping, eontrols} instrumentation and all that is required to
complete and make the Unit ready for operations after we have tested
and certified its readiness. '

'26. Provide the -electrical sub-contractors to completely install. all
power, lighting, and electrical controls. '

27. Provide the-insulation sub-contractors to fully insulate the piping
and pertinent process equlpment

28. Provide the painting sub-contractors mnecessary to accompllsh any
' touch-up pa1nt1ng of the structural steel, etc.

29. Provide a thorough and complete site cleanup prior to the start-up of
operatlons

'30. Provide on-site project management for field engineering, construction
supervision, progress reports, and project liaison with Cedar and
Grace personnel. : :

31. Provide inspections of all used or relocated equipment in accordance
with our Engineering Inspection Checklist. This procedure will be
used by Delta to assure ourselves. that, in terms of good engineering .
practice and judgement, the selection of a tank or vessel is visually
acceptable for the intended use in this project. Short of extensive
and quite expensive non-destructive testing procedures, this will be
an assertion that the equipment appears to be sound and usable in the
prOJect

32. Delta. will furnish suitable other used equipment in lieu of those
vessels that were selected from the Vicksburg equipment in the event
they fail to pass the inspection or can not properly be cleaned. The
Contract fee will be adjusted by the amount that each equipment item
was listed in the or1g1na1 estimate of which Cedar has copies on
record

33, Delta will furnish all equipment as listed in the respective Equipment

-+ Lists either by relocation or acquisition. Delta’s fee does not
reflect the cost of the value: Cedar internally assigns to its own.
equipment. Our fee has been reduced by the amount we assigned to each
vessel as was originally set out in the cost estimate, as it relates
to the use of 28 items from the Vicksburg Plant.

34. Delta shall not be responsible for the Lease associated with the bulk
Hydrogen equipment or the Carbon Columns. ‘

63
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SCOPE OF WORK

35. Delta shall not be responsible for acquiring any Operating Permits or
Pollution Permits from either Federal 'EPA or the Arkansas Department
of Pollution Control and -Ecology. '

36. Delta shall not be responsible for the removal or disposal of any
insulation or chemical contamination associated with the wused

equipment to be relocated.

37. Delta shall not be responsible for operator training or start-up
assistance under this contract. ;

4



. CONTRACTOR SCHEDULE

: CEDAR-GRACE PROJECT
( 1) Site & Earthwork Helena Contracting Company’
( 2) Foundations _ Gary Greene Construction

G & H Construction
Chris Woods Construction

( 3) Structural Steel o ‘ Russelville Steel
' ' Wilson Steel
Lindberg Steel

( 4) Erection of Steel . Continental Construction
’ Trumbo, Inc.
Plant Maintenance Service Corp
D & J Metal Products

( 5) Mechanical & Piping Trumbo, Inc.
’ Plant Maintenance Serv1ce Corp.
Mid-South Maintenance -
D & J Metal: Products

(_6) Instrumentation Creative Controls
’ : Southland Electric

( 7) Electrical Southland Electric

' ' : Dunlap Electric
Ervin Electric
American Electric

(¢ 8) Inéulation o - Insulation & Refractories Services
"Young Sales
Industrial Insulatlon

( 9) Painting - o , . McConnell & Johnson
(10) Tanks & Vessels ) _frumbo, Inc. A
' ' Mid-South Maintenance
Plant Maintenance Service Corp.

D & J Metal Products

(11) Pumps _ A ) Durco; Goulds, Dean, LaB

Roper, Viking, Pulsa, Eco
(12) Valves o . 'Durco, Jamesbury, Crane’

Fisher

65
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Organic Chemicals Division | M AI E R I A L
W.R. Grace & Co.

et U S AF ETY DATA

EMERGENCY TELEPHONE NQO: 713 -479 - 7348

SECTION ONE - PRODUCT DESCRIPTION
IDENTITY: Nitromethane - ' MSDS DATE: 05-13-87

SYNONYMS: Nitrocarbinol, NM CHEMICAL FORMULA: CH3NO,

CAS Number: 75-52-5
TSCA LISTING: This product is listed in the TSCA inventory.

SECTION TWO - HAZARDOUS INGREDIENTS

CHEMICAL NAME : PERCENT
[CAS NUMBER] PRESENT TLV* PEL
Nitromethane [75-52-5] . _ >95 100 ppm TWA 100 ppm TWA
Nitroethane [79-24-3) <3 100 ppm TWA 100 ppm TWA
1-Nitropropane [108-03-2] _ <0.5 25ppm TWA 25 ppm TWA
2-Nitropropane [79-46-9] <1 10ppm TWA 25 ppm TWA
*Also Grace Internal Limit unless otherwise specified

N.A.= Not applicable ' N.E. = None established

~ NAIF = No applicable information found
TLV = Threshold Limit Value PEL = Permissible Exposure Limit
(ACGIH guideline) ' (OSHA legal limit)

TWA = Time Weighted Average C = Ceiling value

_ for 8 hrs unless otherwise specified A :

LEL = Lower Explosive Limit - UEL = Upper Explosive Limit

SECTION THREE - PHYSICAL DATA

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor.

BOILING POINT: 2149F/101C SPECIFIC GRAVITY: 1.139 (Water = 1)
FREEZING POINT: -20°F/-29C % VOLATILE BY WT.: 100

VAPOR PRESSURE: 27.8 mm Hg @ 20C EVAPORATION RATE: 1.8 (BuAc = 1)
VAPOR DENSITY: 2.1 (Air=1)

WATER SOLUBILITY: 9.5% wt @ 20C

conudewed curate. However, Groce Mmakes no worTOnhes, amess of implied. a8 10 the AcCuraty Of AQUAKY of the informanon coniCineg rere -
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SECTION FOUR - FIRE FIGHTING DATA

NFPA Ratings (applicable to fire fighting situations only): Health -1, Flammability-3,
Reactivity-3 '

FLASH POINT: 959F/35C METHOD: Closed Cup

FLAMMABLE LIMIT - LEL: 7.3% UEL: Unknown

APPROXIMATE IGNITION TEMPERATURE: 785°F/418C

EXTINGUISHING MEDIA: Water, foam, carbon dioxide, and Halon system. Use gnly the
Triclass type dry chemical extinguishers for classes A, B, & C. Use of other dry chemical
extinguishers will cause re-ignition of the fire.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus.- Fight fires
from an explosion-resistant location. Cool drums and tanks with water spray and continue to

cool after fire has been extm?mshed Stay upwind and out of low areas. [f tank or truck is
involved in a fire, isolate for '/, mile in all directions. '

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable
distance to ignition source and flashback. Decomposes explosnvely at critical temperature of
5999F and critical pressure of 915 psig.

SECTION FIVE - HEALTH & FIRST AID DATA

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 1000 ppm.

PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact.
WARNING PROPERTIES: Strong >100 ppm and irritating at 200 ppm. Not considered to have
good warning properties.

HEALTH HAZARDS (ACUTE AND CHRONIC): ' Oral LD for rats is 1210 mg/kg. Irritating to

eyes. Repeated exposure has caused mild skin irritation due to defatting effects. Animal
studies produced respiratory tract irritation with breathing difficulties that may be delayed in
onset. Weak narcotic. Chronic exposure of animals indicates some Inver and kidney injury. No
effects attributable to NM have been reported in humans

CARCINOGENICITY: Based on animal studies 2-nitropropane, a component, has been listed by
IARC and NTP as a suspect carcinogen but is not listed by OSHA. Other components are not
listed by NTP, IARC, or OSHA as suspect or proven carcinogens.

SIGNS & SYMPTOMS OF OVEREXPOSURE: Weakness, inooordination dizziness, naroosis,
convulsions. Burning, soreness in nose, throat, or lungs.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE Persons with pre-existing
lung conditions may be more susceptible to irritation effects. Persons with impaired liver

function may be more susceptibie to effects caused by liver damage.

EMERGENCY AND FIRST AID PROC'ED_UR.ES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while
holding the eyelids open. Contact a physician immediately.

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities
of water for at least 15 minutes. Contact a physician if irritation develops.
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious
patient. Contact a physician immediately.

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial
respiration then oxygen if needed. Contact a physician ummednately Effects of mhalatlon
overexposure may not be immediately obvious.

SECTION SIX - REACTIVITY DATA

STABILITY: Stable at normal temperatures and pressures. Unstabie at elevated temperatures
and pressure.

CONDITIONS TO AVOID: Decomposes explosively at critical temperature of 599°F and critical
pressure of 915 psig. Can be detonated by shock from high explosives, or by heat if under
strong confinement. Mixing with amines, acids, or certain other chemical compounds will
cause NM to become more sensitive to detonation.

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic),
strong oxidizers, metal oxides, hydrocarbons, and other combustible materials. Lead, copper,
and their alioys. '

HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides.

. HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N A

SECTION SEVEN - SPILL & DISPOSAL PROCEDURES

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source
and flash back. Prevent from entering drinking water supplies or streams. Collect with non-
combustible absorbent material and package for disposal according to local, state, and federal -
regulations.

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste aocording’to EPA
regulatlon 40 CFR 261 classnfy and label as follows

DOT Name and Number = Waste Nitromethane, UN1261
. EPA Name and Number= Ignitable, D001

SECTION EIGHT - SPECIAL PROTECTION INFORMATION

VENTILATION If necessary, appropriate exploeion proof exhaust ventilation for the handling
conditions is recommended. Dilution ventllatuon is not recommended as the sole control

mechanism.

. . PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and |mpew|ous
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if
possibility of body contact exists. '
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RESPIRATORY PROTECTION Use pressure-type full-face supplied air or self- contamed
breathing apparatus. Do ngt use cartridge-type respnrators

SECTION NINE - SPECIAL PRECAUTIONS

“WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation.
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work

clothes separately from family clothes. Check protective clothing, especially impervious
gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or cau::ic

" to clean drums or equipment that has contacted NM. Dry salts of inorganic bases and NM are

explosive.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT-approved
containers. Do not enter storage area unless area is adequately ventilated. Protect against
physical damage. Nitromethane should be stored in a suitably isolated outdoor storage facility. .
Because of the explosion potential presented, every possible means should be taken to protect
the storage area from exposure to external fires. Explosives and hazardous processing should

- not be permitted in the vicinity of the storage areas. Separate from oxidizing materials. Dry

product. may be stored in steel. Wet product (>0.2% water) must be stored in stainless steel
or aluminum.

SECTION TEN - REGULATORY COMMENTS

Nitromethane js not a hazardous substance (40 CFR 116), toxic poliutant (40 CFR 129), or
"priority pollutant" pursuant to the Federal Water Pollution Control Act, sections 311
(b)(2)(A), 307 (a)-

Nitromethane is not a hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act
section 112.

Nitromethane is minimally photochemically reactive and, therefore, is classified as a solvent
exempt from volume restrictions under Rule 66 of the Air Pollution Control District of Los
Angeles County, Regulation 3 of the Bay Area Air Pollution Control District, or other similar
pollution legislation in the United States. '
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EMERGENCY TELEPHONE NO: 713 - 479 - 7348

SECTION ONE - PRODUCT DESCRIPTION

IDENTITY: Nitroethane MSDS DATE: 05-13-87

SYNONYMS: NE CHEMICAL FORMULA: CH3CH,NO,

CAS Number: 79-24-3
TSCA LISTING: This product is listed in the TSCA inventory.

SECTION TWO - HAZARDOUS INGREDIENTS

CHEMICAL NAME PERCENT
[CAS NUMBER] PRESENT TLV" PEL
Nitroethane [79-24-3] >92.5 100 ppm TWA 100 ppm TWA
2-Nitropropane [79-46-9] <5 10 ppm TWA 25 ppm TWA
Nitromethane [75-52-5] < 25 100 ppm TWA 100 ppm TWA .
1-Nitropropane [108-03-2] < 1 25ppm TWA 25 ppm TWA
*Also Grace Internal Limit unless otherwise specified
N.A.= Not applicable N.E. = None established
NAIF = No applicable information found
- TLV = Threshold Limit Value PEL = Permissible Exposure Limit I
(ACGIH guideline) (OSHA legal limit) ' )
TWA = Time Weighted Average C = Ceiling value (
for 8 hrs unless otherwise specified
LEL = Lower Explosive Limit UEL = Upper Explosive Limit

|
. - |
SECTION THREE - PHYSICAL DATA ~

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. ‘ !
BOILING POINT: 2379F/114C SPECIFIC GRAVITY: 1.05 (Water = 1) |
FREEZING POINT: -1309F/-90C % VOLATILE BY WT.: 100 |

VAPOR PRESSURE: 15.6 mmHg @ 20C EVAPORATION RATE: 1.45 (BuAc = 1)
VAPOR DENSITY: 2.6 (Air=1)

_ | l
WATER SOLUBILITY: 4.5% wt @ 20C ' |
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SECTION FOUR - FIRE FIGHTING DATA

NFPA Ratings (applicable to fire fighting situations only): Health -1, Flammability-3,
Reactivity-3 :

FLASH POINT: 82°F/28C METHOD: Closed Cup

FLAMMABLE LIMIT - LEL: 3.4% UEL: Unknown

APPROXIMATE IGNITION TEMPERATURE: 7789F/414C

EXT INGU!SH!NG_MEDIA: Water, foam, carbon dioxide, and Halon system. Use gnly the
Triclass type dry chemical extinguishers for classes A, B, & C. Use of other dry chemical
extinguishers will cause re-ignition of the fire.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus. Fight fires
from an explosion-resistant location. Cool drums and tanks with water spray and continue to

cool after fire has been extinguished. Stay upwind and out of low areas. If tank or truck is
involved in a fire, isolate for /o mile in all directions.

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable
distance to ignition source and flashback.

SECTION FIVE - HEALTH & FIRST AID DATA

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 1000 ppm. :
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact.
WARNING PROPERTIES: Irritating to eyes >100 ppm. Not considered to have good warning
properties.

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDgq for rats is 1620 mg/kg. Irritating to

eyes. Repeated exposure has caused mild skin irritation due to fatting effects. Animal studies
produced respiratory tract irritation with breathing difficulties that may be delayed in onset.
Weak narcotic. Chronic exposure of animals indicates some liver and kidney injury. No
effects attributable to NE have been reported in humans.

CARCINOGENICITY: Based on animal studies 2-nitropropane, a component, has been listed by
IARC and NTP as a suspect carcinogen but is not listed by OSHA. Other components are not
listed by NTP, IARC, or OSHA as suspect or proven carcinogens.

SIGNS & SYMPTOMS OF OVEREXPOSURE: Weakness, incoordination, dizziness, narcosis,
convulsions. Burning, soreness in nose, throat, or lungs.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing
lung conditions may be more susceptible to irritation effects. Persons with impaired liver
function may be more susceptible to effects from liver damage.

A

"EMERGENCY AND FIRST AID PROCEDURES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while
holding the eyelids open. Contact a physician immediately.

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities
of water for at least 15 minutes. Contact a physician if irritation develops.



Nitroethane PAGE: 30f4

Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious
patient. Contact a physician immediately.

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial
respiration then oxygen if needed. Contact a physician immediately. Effects of inhalation
overexposure may not be immediately obvious.

SECTION SIX - REACTIVITY DATA

STABILITY: Stable at normal temperatures and pressure. Unstable at elevated temperatures

and pressure. :
CONDITIONS TO AVOID: Rapid heating to high temperatures may cause an explosion. May be
detonated under very strong confinement by powerful explosives. Mixing with amines, strong
alkalies, acids, or other materials may cause NE to become more unstable.

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic),
strong oxidizers, metal oxides, hydrocarbons, and other combustible materials. Lead copper
and their alloys.

HAZARDOUS DECOMPOSITION PRODUCTS Nitrogen oxides, carbon oxides.

HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A.

SECTION SEVEN - SPILL & DISPOSAL PROCEDURES

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in
spill area. Vapor may collect in low areas and travel a considerable distance to ignition source

and flash back. Prevent from entering drinking water supplies or streams. Collect with non-

combustible absorbent material and package for disposal according to local, state, and federal
regulations.

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste aocordmg to EPA
regulation 40 CFR 261 classify and labe!l as follows:

DOT Name and Number = Waste Nitroethane, No. = UN2842
- EPA Name and Number= Ignitable, No. = DO_01

SECTION EIGHT - SPECIAL PROTECTION INFORMATION

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is
recommended. Dilution ventilation is not recommended as the sole control mechanism.
PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and impervious
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if
possibility of body contact exists.
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RESPIRATORY PROTECTION: Use pressure-type full-face supplied air or self-contained
breathing apparatus. Do not use cartridge-type respirators.

SECTION NINE - SPECIAL PRECAUTIONS

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation.
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work
clothes separately from family clothes. Check protective clothing, especially impervious

gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic

to clean drums or equipment that has contacted NE. Dry salts of inorganic bases and NE are
explosive. . o

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT-approved
containers. Do not enter storage area uniess area is adequately ventilated. Protect against
physical damage. Outside or detached storage is preferred. Inside storage should be in a
standard flammable liquids storage room or cabinet. Isolate the storage area from stores of
other flammable liquids or gases. Explosives and hazardous processing should not be
permitted in the vicinity of this storage area. Separate from oxidizing materials. Dry

product may be stored in steel. Wet product (>2% water) must be stored in stainless steel or
aluminum.

SECTION TEN - REGULATORY COMMENTS

Nitroethane js not a hazardous substance (40 CFR 116), toxic pollutant (40 CFR 129), or
"priority pollutant” pursuant to the Federal Water Poliution Control Act, sections 311
(b)(2)(A), 307 (a). '

Nitroethane js not a hazardous air pollutaht (40 CFR 61) pursuant to the Clean Air Act, section
112.

Nitroethane is minimally photochemically reactive and, therefore, is classified as a solvent
exempt from volume restrictions under Rule 66 of the Air Pollution Control District of Los
Angeles County, Regulation 3 of the Bay Area Air Pollution Control District, or other similar
pollution legislation in the United States.
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EMERGENCY TELEPHONE NO: 713 - 479 - 7348

SECTION ONE - PRODUCT DESCRIPTION
IDENTITY: 1-Nitropropane MSDS DATE: 05-13-87
SYNONYMS: 1-NP CHEMICAL FORMULA: CHaCHoCHoNO,

CAS Number: 108-03-2
TSCA LISTING: This product is listed in the TSCA inventory.

SECTION TWO - HAZARDOUS INGREDIENTS

CHEMICAL NAME PERCENT
[CAS NUMBER] PRESENT TLV* PEL
1-Nitropropane [108-03-2] >94 25ppm TWA 25 ppm TWA
2-Nitropropane [79-46-9] : <3 10 ppm TWA 25 ppm TWA
Nitromethane [75-52-5] <1 100 ppm TWA 100 ppm TWA
Nitroethane [79-24-3] <1 100 ppm TWA 100 ppm TWA
*Also Grace Internal Limit unless otherwise specified
N.A.= Not applicable N.E. = None established
NAIF = No applicable information found
TLV = Threshoid Limit Value PEL = Permissible Exposure Limit :
(ACGIH guideline) (OSHA legal limit) ( =
TWA = Time Weighted Average C = Ceiling value
for 8 hrs unless otherwise specified
LEL = Lower Explosive Limit - UEL = Upper Explosive Limit

SECTION THREE - PHYSICAL DATA

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor.

BOILING POINT: 268°F/131C - SPECIFIC GRAVITY: 1.00 (Water = 1)
FREEZING POINT: -1629F/-108C % VOLATILE BY WT.. 100%

VAPOR PRESSURE: 7.5 mm Hg @ 20C EVAPORATION RATE: 0.88 (BuAc = 1)
VAPOR DENSITY: 3.1 (Air=1) ’

WATER SOLUBILITY: 1.4% wt @ 20C

J
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SECTION FOUR - FIRE FIGHTING DATA

NFPA Ratings (applicable to fire fighting situations only): Health -2, Flammability-3,
Reactivity-1

FLASH POINT: 96°F/36C METHOD: Closed Cup

FLAMMABLE LIMIT - LEL: 2.2% UEL: Unknown

APPROXIMATE IGNITION TEMPERATURE: 789°F/421C

EXTINGUISHING MEDIA: Water spray, dry chemical, foam, carbon dioxide, or Halon system.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus. Fight fires
from an explosion-resistant location. Cool drums and tanks with water spray and continue to

cool after fire has been extin ?uushed Stay upwind and out of low areas. If tank or truck is
involved in a fire, isolate for '/, mile in all directions.

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable
distance to ignition source and flashback.

SECTION FIVE - HEALTH & FIRST AID DATA

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH: 2300 ppm.

PRIMARY ROUTES OF EXPOSURE: inhalation of mist or vapor. Eye and skin contact.

- WARNING PROPERTIES: Irritating to eyes > 100 ppm. Not considered to have good warning" -
properties.

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDgj, for rats is 455 mg/kg. Inhalation LC5q

for 6 hr. for rats is 400 ppm. Chronic exposure has caused severe liver damage and possible
effects to the kidneys and heart in animals. 1-NP has caused formation of methemoglobin in
animal studies. Weak narcotic and respiratory irritant. No effects attributed to 1 NP have
been reported in humans except eye irritation >100 ppm.

CARCINOGENICITY: Based on animal studies 2-nitropropane, a component, has been listed by
IARC and NTP as a suspect carcinogen but is not listed by OSHA. Other components are not
listed by NTP, IARC, or OSHA as suspect or proven carcinogens. '

SIGNS & SYMPTOMS OF OVEREXPOSURE: Headache, nausea, vomiting, diarrhea, dizziness,
weakness. Burning, soreness in nose, throat, or lungs.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing
lung conditions may be more susceptible to irritation effects. Persons with impaired liver

function may be more susceptible to effects from liver damage.

EMERGENCY AND FIRST AID PROCEDURES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes whnle
holding the eyelids open Contact a physician immediately.

Skin Contact: Immediately remove contamlnated clothing and flush area with “Iarge quantities
of water for at least 15 minutes. Contact a physician if irritation develops.
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious
patient. Contact a physician immediately.

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial
respiration then oxygen if needed. Contact a physician immediately.

SECTION SiX - REACTIVITY DATA

STABILITY: Stable.

CONDITIONS TO AVOID: High temperatures cause decomposmon Unlike nitromethane and
nitroethane, no detonations of 1-NP have been reported even under very severe test
conditions. However, mixing with amines, alkalies, acids, and other materials will cause

1-NP to become unstable.

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic),
strong oxidizers, metal oxides, hydrocarbons and other combustible materials. Lead, copper
and their alloys.

HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides.

HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A.

SECTION SEVEN - SPILL & DISPOSAL PROCEDURES

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source
and flash back. Prevent from entering drinking water supplies or streams. Collect with
non-combustible absorbent material and package for disposal according to local, state, and
federal regulations.

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to EPA
regulatlon 40 CFR 261 classify and label as follows:

DOT Name and Number = Waste Nitropropane, UN2608
EPA Name and Number = Ignitable, D001 '

SECTION EIGHT - SPECIAL PROTECTION INFORMATION

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is
recommended. Dilution ventilation is not recommended as the sole control mechanism.
PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and impervious
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if
possibility of body contact exists.

RESPIRATORY PROTECTION: Use pressure-type supplied air or self-contained breathing
apparatus. Do not use cartridge-type respirators.
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SECTION NINE - SPECIAL PRECAUTIONS

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation.
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work
clothes separately from family clothes. Check protective clothing, especially impervious

gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic

to clean drums or equipment that has contacted 1-NP. Dry salts of inorganic bases and 1-NP

are explosive. :

PRECAUTIONS TO BE TAKEN IN STORAGE: Store in cool, dry, and well ventilated area. Keep
containers closed. Use only DOT-approved containers. Do not enter storage area unless area

is adequately ventilated. Protect against physical damage. Outside or detached storage is
preferred. Inside storage should be in a standard flammable liquids storage room or cabinet.
Nitropropane storage areas should be isolated from flammable liquids or gases. Explosives

and hazardous processing should not be permitted in the vicinity of this storage area.

Separate from oxidizing materials. Dry product may be stored in steel. Wet product (>2%

water) must be stored in stainless steel or aluminum.

- SECTION TEN - REGULATORY COMMENTS

. 1-Nitropropane is not a hazardous substance (40 CFR 116}, toxic pollutant (40 CFR 129), or
“priority pollutant” pursuant to the Federal Water Pollution Control Act, sections 311
(b)(2)(A), 307 (a). '

1-Nitropropane js not a hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act,
section 112.

1-Nitropropane is minimally photochemically reactive and, therefore, is classified as a
solvent exempt from volume restrictions under Rule 66 of the Air Pollution Control District of
Los Angeles County, Regulation 3 of the Bay Area Air Pollution Control District, or other
similar poliution legislation in the United States.
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SECTION ONE - PRODUCT DESCRIPTION

IDENTITY: TA-100 . MSDS DATE: 09-01-87
EXPERIMENTAL PRODUCT

CHEMICAL DESCRIPTION: 1,3-Propanediol; 2-amiho-2-(hydroxymethyl)-
SYNONYMS: Tris(hydroxymethyl)aminomethane; TRIS buffer; THAM; Tromethane; Talatrol

. CAS Number: 77-86-1
TSCA LISTING: This produa is listed in the TSCA inventory

SECTION TWO - HAZARDOUS INGREDIENTS

CHEMICAL NAME PERCENT . : ,
[CAS NUMBER] PRESENT T PEL
TA-100 [77-86-1] _ ' ~100 N.E. N.E.
*Also Grace Intemal Limit uniess otherwise specified

N.A.= Not applicable N.E. = None established
- NAIF = No applicable information found - N.D. = Not determined

TLV = Threshoid Limit Value : PEL = Permissible Exposure Limit

(ACGIH guideiine) (OSHA legal imi)
TWA = Time Weighted Avetage ~ C = Ceiling value
for 8 hrs unless otherwise specified
LEL = Lower Explosive Limit UEL = Upper Explosive Limit

SECTION THREE - PHYSICAL DATA
APPEARANCE AND ODOR: White crystalﬂne solid with a faint, fishy odor.

BOILING POINT: N.A.. . BULK DENSITY: 52 bm3
MELTING POINT: 3400F (171 C) - % VOLATILE BY WT.: N.A.
 VAPOR PRESSURE: N.A. ' EVAPORATION RATE: N.A.

VAPOR DENSITY: N.A. ~ pHof 1% Solution: 10.4 .

WATER SOLUBILITY: 70g/100g at25 C

- ) i

: [
SECTION FOUR - FIRE FIGHTING DATA. ' |

FLASH POINT: N.A. " METHOD: NA. ' i
FLAMMABLE LIMIT - LEL: N.A. _ UEL: N.A. h i

. \
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece.
Use water spray to cool fire-exposed containers.

UNUSUAL FIRE & EXPLOSION HAZARDS: Severe dusting may generate an explosion hazard.

SECTION FIVE - HEALTH & FIRST AID DATA

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not iikely unless
handling condition generates a dust.

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDy o for rabbits is 1000 mg/kg - expectedto be °

slightly toxic by ingestion. Due to pH may be irritating to eyes and skin. inhalation of dust may be irritating
to the respiratory tract.

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA as a suspect or proven carcinogen.
There is no evidence that indicates the material may be carcinogenic to humans or animals.

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. Red, swollen, or
inflammed skin. Coughing, wheezing, chest tightness.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or
lung disorders may be more susceptible to the irritating properties of the material.

EMERGENCY AND FIRST AID PROCEDURES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an
unconscious person anything by mouth. Contact a physician immediately. .

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give amﬂcnal respiration
then oxygen if needed. Contact a physician immediately.

SECTION SIX - REACTIVITY DATA

STABILITY: Stable.
CONDITIONS TO AVOID: N.A.

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials.
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides.

HAZARDOUS POLYMERIZATION: Wil not oceur. |
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A.
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SECTION SEVEN - SPILL & DISPOSAL PROCEDURES

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel.
Ventilate area. Prevent from entering drinking water supplies or streams. Collect and package for disposal
according to local, state, and federal regulations.

WASTE DISPOSAL PROCEDURES: Check the as is pH if above 12.5 classnfy and label as follows:

EPA Name: Corroswe....................; .................. No. = 0002

SECTION EIGHT - SPECIAL PROTECTION INFORMATION

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended.
Dilution ventilation is not recommended as the sole control mechanism.

PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and impervious gloves.
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body
contact exists.

RESPIRATORY PROTECTION: Use a toxic dust respirator within use limitations. 1n all other situations use
self-contained breathing apparatus.

SECTION NINE - SPECIAL PRECAUTIONS

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothés before
re-use. Launder work clothes separately from family clothes. Check protective clothing, especially
impervious gloves, for leaks before use. ,

PRECAUTIONS Td BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials.
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved contamers
Do not enter storage area unless area is adequately ventilated. :
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SECTION ONE - PRODUCT DESCRIPTION

IDENTITY: AMP-95 N .MSDS DATE: 09-01-87
- EXPERIMENTAL PRODUCT :

CHEMICAL DESCRIPTION: 1-Propénol, 2-amino-2-methyi-
SYNONYMS: Isobutanol-2-amine

CAS Number: 124-68-5
TSCA LISTING: This product is listed in the TSCA inventory.

SECTION TWO - HAZARDOUS INGREDIENTS
CHEMICAL NAME PERCENT

[CAS NUMBER] ' PRESENT ‘TLV* PEL
AMP-95 [124-68-5] ~g5 . N.E. N.E.
*Also Grace Intemal Limit unless otherwise specified
N.A.= Not applicable N.E. = None established
NAIF = No applicable information found N.D. = Not determined
TLV = Threshold Limit Value ' PEL = Permissible Exposure len
(ACGIH quideiine) (OSHA legal imit)
"TWA = Time Weighted Average 7 C = Ceiling value
. for 8 hrs unless otherwise specified ‘
LEL = Lower Explosive leil UEL = Upper Explosive Limit

SECTION THREE - PHYSICAL DATA
APPEARANCE AND ODOR: Colorless fiquid with a falm ﬁshy odor.

BOILING POINT: ~ same as water ' SPECIFIC GRAVITY: 0.94

MELTING POINT: N.A. % VOLATILE BY WT.: 5% as water
VAPOR PRESSURE: ~ same as water EVAPORATION RATE: ~ same as water
VAPOR DENSITY: ~ same as water pH of 1% Solution: 13.0

WATER SOLUBILITY: Completely miscible

SECTION FOUR - FIRE FIGHTING DATA { H

FLASH POINT: >2000F -aqueous METHOD: N.D. |

- FLAMMABLELIMIT -LEL: ND. UEL: N.D. !
The informasion contamned herein 8 bosod dore cor ne ond L Grace mokes no wor express or d, as 10 the or adequacy of ihe ino conaned heren or
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece.
Use water spray 1o cool fire-exposed containers.

UNUSUAL FIRE & EXPLOSION HAZARDS: None.

SECTION FIVE - HEALTH & FIRST AID DATA

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless
material is heated.

HEALTH HAZARDS (ACUTE AND CHRONIC)' Oral LDy g for rats is 2300 mg/kg - expected to be slightly

toxic by ingestion. Due to pH may be irritating to eyes and skin. Inhalation of heated vapor or a mist may be
iritating to the respiratory tract.

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA as a suspect or proven carcinogen.
There is no evidence that indicates the material may be carcinogenic to humans or animals.

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. Red, swollen, or
inflammed skin. Coughing, wheezing, chest tightness.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or
lung disorders may be more susceptible to the irritating properties of the material.

- EMERGENCY AND FIRST AID PROCEDURES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutés while holding the
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an
unconscious person anything by mouth. Comact a physician immediately.

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial resplratlon

“then oxygen if needed. Contact a physician immediately.

SECTION SIX - REACTIVITY DATA

STABILITY: Stable. :
CONDITIONS TO AVOID: N.A.

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials.
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides.

HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A.
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SECTION SEVEN - SPILL & DISPOSAL PROCEDURES

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel.
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorbent material
and package for disposal according to local, state, and federal regulations.

WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows:

EPA Name: COITOSIVE. ..oeeve e Nc = 0002

. SECTION EIGHT - SPECIAL PROTECTION INFORMATION

VENTILATION: if necessary, appropriate exhaust ventilation for the handling conditions is recommended.
Dilution ventilation is not recommended as the sole control mechanism.

PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and impervious gloves.
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body
contact exists.

RESPIRATORY PROTECTION: Use an approved organic vapor respirator within use ||m|tat|ons Inall
other situations use self-contained breathing apparatus.

SECTION NINE . SPECIAL PRECAUTIONS

WORK/HYGIENIC PRACTICES: Wash thorodghly after handling. Wash contaminated clothes before
re-use. Launder work clothes separately from family clothes. Check protectlve clothing, especually
impervious gloves, for Ieaks before use.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials.
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved contamers.
Do not enter storage area unless area is adequately ventulated
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SECTION ONE - PRODUCT DESCRIPTION

IDENTITY: 2-AB N | . MSDS DATE: 09-01-87
EXPERIMENTAL PRODUCT ,

CHEMICAL DESCRIPTION: 2-Amino-1-butanol
SYNONYMS: 2-Aminobutan-1-ol; butanol-2-amine; D,L-2-amino-1-butanol; (+)2-amino-1-butanol

CAS Number: 96-20-8
-TSCA LISTING: This product is listed in the TSCA inventory.

SECTION TWO - HAZARDOUS INGREDIENTS
CHEMICAL NAME PERCENT

[CAS NUMBER] PRESENT TLV* PEL
2-Amino-1-butanol [96-20-8] ~100 N.E. - NE.
*Also Grace Internal Limit unless otherwise specified : .
N.A.= Not applicable N.E. = None established
NAIF = No applicable information found N.D. = Not determined
TLV = Threshold Limit Value PEL = Permissible Exposure Limit
(ACGIH guidefine) (OSHA legal imit)
TWA = Time Weighted Average C = Ceiling value :
for 8 hrs unless otherwise specified ' S
LEL = Lower Explosive Limit , UEL = Upper Explosive Limit

SECTION THREE - PHYSICAL DATA |
APPEARANCE AND ODOR: Pale yellow liquid with a faint, fishy odor. | , |

BOILING POINT: 3520F/178 C SPECIFIC GRAVITY: 0.94
MELTING POINT: N.A. iy % VOLATILE BY WT.. N.A.
VAPOR PRESSURE: 7.5mmHg@25C - EVAPORATION RATE: N.D.
VAPOR DENSITY: ~3.08 pH of 1% Solution: 11.1

WATER SOLUBILIT:Y: Completely miscible

SECTION FOUR - FIRE FiGHTI_NG DATA

FLASH POINT: 1939F (89 C) ~ METHOD: Closed Cup : N
 FLAMMABLE LIMIT - LEL: N.D. UEL: N.D. . _ k
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam.

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece. -
Use water spray to cool fire-exposed containers.

UNUSUAL FIRE & EXPLOSION HAZARDS: Combustible liquid.

SECTION FIVE - HEALTH & FIRST AID DATA

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. inhalation exposure is not likely uniess
material is heated or a mist is generated.

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDsg for mice is 2300 mg/kg - slightly toxic by

ingestion. Due to pH may be irritating to eyes and skin. Inhalation of heated vapor or a mist may be irritating
to the respiratory tract.

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA as a suspect or proven carcinogen.
There is no evidence that indicates the material may be carcinogenic to humans or animals.

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, teanng of eyes. Red swollen, or
inflammed skin. Coughing, wheezing, chest tightness.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE Persons with pre-exnstlng skm or
lung disorders may be more susceptible to the irritating properties of the material.

- EMERGENCY AND FIRST AID PROCEDURES:

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately.

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an
unconscious person anything by mouth. Contact a physician immediately.

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration
then oxygen if needed. Contact a physician immediately. .

SECTION SIX - REACTIVITY DATA

- STABILITY: Stable.
CONDITIONS TO AVOID: N.A.

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials.
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides.

HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A.
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SECTION SEVEN - SPILL & DISPOSAL PROCEDURES V I '

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of noneséential personnel.
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorb'ent material
and package for disposal according to local, state, and federal regulations.

WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and Iabe| as follows:

- EPA Name: COorrosive........cccceevvereerccivececnnennn. No. = D002

SECTION EIGHT - SPECIAL PROTECTION INFORMATION _ :

VENTILATION: If necessary, appropriate exhaust ventilation for the handlnng condmons is recommended.
Dilution ventilation is not recommended as the sole control mechanism.

PROTECTIVE EQUIPMENT: Minimum - chemical safety goggles with side shields and impervious gloves.
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possnbullty of body
contact exists.

RESP!RATORY PROTECTION: Use an approved organic vapor respnrator within use ||m|tat|ons In all
other situations use self-contained breathing apparatus.

SECTION NINE - SPECIAL PRECAUTIONS

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before
re-use. Launder work clothes separately from family clothes. Check protective clothmg, especially
impervious gloves, for leaks before use.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials.
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers.
Do not enter storage area unless area is adequately ventilated. ‘



